ol. 
nd 


a 





ELECTRICAL 








AND MAINTENANCE 


FEBRUARY. * 1949 

¢ SRARY 
bcp re | 
ENGINEER >; base 6 
ndtWatenina sale page 76 


® 


Calling System Layout 


Wiring Ozoners 
| Methods from a London Shop 


Electrical Service in Hospitals . . . . 





MeGRAW-eHTIttL P O@PL tea Ti © 8 





| CONSTRUCTION 


— 


ee ene pee 
SS aa OI = 
=e = =: rear * 


a 








G-E capacitors are saving one- 


Cleveland firm $1824 a year— 
by maintaining a power factor 
of 99.5 per cent! 

The case of the Cleveland plant of the 
Apex Smelting Company is startling— 
but typical. This plant installed 300 
kvar of General Electric Pyranol® ca- 
pacitors at a total cost of $2877.39. By 
boosting the power factor and slashing 
power costs, the capacitors paid for 
themselves 77 19 months—and continue 

to pay a handsome yearly return! 


In all probability, your firm can make 


For other power distribution ideas that will save you money, ask 
your electric utility to show you the full-color slide-film, “Modern 
Industrial Power Distribution,” or contact your G-E representative. 


similar savings. Even if you have no 
power-factor or kva demand clause in 
your power contract, capacitors will pay 
their way. They provide relief for over- 
loaded feeder circuits and transformers 
—a 30% increase in capacity is not un- 


usual, Or, if low voltage is slowing 


down production, capacitors may be 


your answer. 

It will pay you to check. A G-E spe- 
cialist will be glad to work with you or 
your engineering staff—to make sure 
your company takes full advantage of 
these remarkable savings. 


A NEW BOOKLET explains how & 
pacitors work and gives specific date 
to show you what you may exped 
from them. Write today for Bulleti 
GEA-5167. Apparatus Dept., Generd 
Electric, Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 











csccalbult a annanageaetenananaee ote maaekeenanonatanendiie meer EE 


P02 numberless working positions—many inclinations. 
height-variation foot by foot and full 360° rotation—all with practically 
automatic operation. 








Crows’nests of varying heights, mounted on live skids, caster trailers. 
carriages, motor trucks or other suitable bases are doing important 
up-in-the-cir jobs— indoors and outdoors — speedily. efficiently. 
safely. Fluorescent lights mounted over machines or benches are 
serviced without interrupting production. 





Crows’nests are mighty useful. too, for inspecting. building. 
servicing and repairing planes in nearly every manufacturing 
plant and at airport after airport. For proposal, specify 

working height. sideways-reach and aisle-width, 
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APPLETON COUPLING 
and CONNECTORS 


FOR ELECTRICAL METALLIC TUBIN 


ALL SIZES UNDERWRITERS’ APPROVI 


Appleton leadership in couplings and connectors is mit 
tained by highest possible precision standards. All sizes 1 
are Underwriters’ Laboratories approved rain-tight « 
concrete-tight. 









Positive Grip— Precision construction of the concave, 
compression ring in every coupling and connector, makts 
joint that is absolutely rigid and permanent. 


Bonded Connection— Bonding type locknuts, along wi 

high knockout closing shoulders, provide an equally ti 

Sone connection to outlet boxes, panel boxes, and other equipmt! 
ry) 


\\ 


Time Savers—Couplings and connectors are designed 
utmost speed and ease in making any installation. Both cea! 
sections and nuts are hexagonal to give a good “bite” wi 
wrenches, even in unhandy places. 


Competitively Priced— Appleton leadership is based § 
efficient, modern, mass production methods, as well as th 
skilful design and quality of its products. That is why tt 
can be priced competitively. 

Like all of the 15,000 fittings in the COMPLE 
APPLETON LINE, Appleton Couplings and Connectors! 
“STANDARD FOR BETTER WIRING!” 


Sold Through Electrical Wholesalers 
Big Appleton Catalog, illustrating A P PL ia T o N E L E € TRI c € o M PANY 


nad desttibing more chen 15,080 1704 WELLINGTON AVENUE CHICAGO 13, ILLINOIS 


i iri ip- y Branch Offices: NEW YORK, 50 Church Street * DETROIT, 3049 E. Grand Boul 
een + paces aga end * CLEVELAND, 1836 Euclid Avenue * SAN FRANCISCO, 655 Minna Stel 
ment, gladly sent ,» on request, ST. LOUIS, 420 Frisco Bldg. © LOS ANGELES, 100 North Santa Fe Ave. ° i P 
to any user of such material. 724 Boulevard, N. E. * BIRMINGHAM, 429 Brown-Marx Bldg. * MINNEAPOL! 

Fifth St.,S._* PITTSBURGH, 414 Bessemer Bldg. * BALTIMORE, 100 E. Pleasom!™ 4 
BOSTON, 10 High St. * DENVER, 1509 Seventeenth St. © PHILADELPHIA, 1017¢ 
Resident Representatives: Cincinnati, Dallas, Houston, Indianapolis, Kansas City, 
Milwaukee, Seattle 


Export Representatives: International Standard Electric Corp.; 
67 Broad Street, New York 4, N. Y. 


SEND TODAY 








IPEONDUIT FITTINGS + LIGHTING EQUIPMENT + OUTLET AND SWITCH BOXES « EXPLOSION-PROOF FITTINGS « F 
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A report on recommended types of power installations throughout the general hospital prepared 
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In 2, 3 and 4-lamp models using 
40-watt, T-12 Fluorescent Lamps. 
Curved glass side-panels and flat 

bottom panel of Alba-Lite Glass. 


A FLUORESCENT LUMINAIRE OF 





Flexible and functional in design, the completely glass en- 
closed A-8000-A Presidential Luminaires are outstanding in 
appearance and style and are equally adaptable to surface 
Or pendant mounting, individually or in continuous row. 
When surface mounted, end-to-end, the “‘bridge-truss” 
chassis construction of “The Grant’ Series insures snug 
ceiling fit and gives that desirable “‘built-in’’ appearance. 
Patented hinged construction of the bottom panel permits 
quick and easy maintenance. 


“The Grant” Fluorescent Luminaires are typical of the 
scientifically engineered, individually styled equipment you 
can offer your customer when you handle the Pittsburgh 
Permaflector line. Whether your customers require lumi- 
naires, recessed troffers, fluorescent strip, incandescent show- 
window reflectors or other lighting equipment . . . with 
Pittsburgh Permaflector Fluorescent and Incandescent Equip- 


Pinsbureh 

ad 

/ 
Permaflector 


Fills bit ight e Kieflects 2 Ce mifrany 
PITTSBURGH 22, PENNSYLVANIA 


MANUFACTURERS OF FLUORESCENT & INCANDESCENT LIGHTING EQUIPMENT 
Permaflector Lighting Engineers in all Principal Cities 


OLIVER BUILDING 


PITTSBURGH PERMAFLECTOR LIGHTING EQUIPMENT IS DISTRIBUTED B 


ment you can meet all interior and exterior illumination 
requirements. 


Pittsburgh Permaflector Equipment gives you more “‘saleable, 
features’; more customer satisfaction; quicker turn-over. 
Why not investigate the profit possibilities inherent in this 
complete line? For more information contact your nearest 
Pittsburgh Permaflector representative, or write direct, 


GET THE FULL STORY OF HOW 
TO ACHIEVE CUSTOM LIGHTING 
RESULTS WITH STANDARD 
EQUIPMENT 





Clear, concise and up-to- 
date—Catalog 48-F gives 
specifications, illumination 
values, descriptions, uses, 
application suggestions 
and other pertinent data 
on Pittsburgh Permaflector 
Fluorescent Equipment and 
Companion Incandescent 
Equipment. 


\e+ +e +e ee Ee SS 


Write on your letterhead 
for Catalog 48-F. 


<<} 4» + + 4 + 


BETTER ELECTRICAL WHOLESALERS EVERYWHERE 
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New G-E control 
provides ‘‘double-check’’ 
protection against: 
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COMPLETE OIL-BURNER PROTECTION .. . that’s 
what you get when you specify General Electric’s new 
photoelectric combustion control. It’s a complete, co- 
ordinated system including master control unit, photo- 
tube holder and electrode holder. Assures positive 
protection against combustion failure by immediate fuel 
cut-off. All components of the system are easily re- 
movable for inspection and test without disturbing con- 
nections. Write for Bulletin GEA-4779: ‘Photoelectric 
Combustion Control for Commercial Oil Burners.” 
Development of this device is yet another proof 
that General Electric keeps abreast of commercial- 
building needs with complete electric equipment for all 
types of service: elevators, heating and ventilating, 
power distribution and conversion. Your nearest G-E 
sales office will have an application engineer help you 
plan your entire electrical system. a Dept., 
General Electric Company, Schenectady 5, N. Y. 
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This Just Goes to Show... 





with cable, it isn’t the cost 


—it’s the upkeep! 








TINNED COPPER CONDUCTOR —— 


FELTED ASBESTOS 





VARNISHED CAMBRIC 





FELTED ASBESTOS 


COLOR CODED COTTON BRAIDS 





CABLE TAPE 


ASBESTOS BRAID 

















An Eastern Electric Utility used single con- 
ductor ROCKBESTOS AVC Wires and Cables 
for years. 

But for “economy” they had been using or- 
dinary low temperature control cable in their 
generating stations on vital control circuits to 
main steam boilers — burner tilt mechanisms 
and main power valves. 

These circuits are close to steam lines — 
where it’s hot! Ordinary control cables didn’t 
stand up. 

Convinced that ROCKBESTOS AVC... 
Asbestos-Varnished-Cambric . . . Perma- 


nent Insulation pays for itself in longer life, less 
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maintenance and fewer outages, the Company 
has now replaced the ordinary control cable in 
this hot spot with ROCKBESTOS Table MD 
AVC Control Cable. 

It will pay YOU to know the ROCKBESTOS 
story! Write. 


ROCKBESTOS PRODUCTS CORPORATION 
NEW HAVEN 4, CONN. 


NEW YORK 
PITTSBURGH 


CLEVELAND 
ST. LOUIS 


DETROIT 
LOS ANGELES 


WIRES and CABLES by 


“ES ROCKBESTOS 


-«.-- dare to be better 


CHICAGO 
OAKLAND, CAL. 
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pot power 
can save you plenty 








Spot power means serving loads—600 volts 
and below—at the load, directly from 
power circuits. It means lower line losses, 
reduced copper costs, and consequently, 
higher installation efficiency and lower 
power costs. 

General Electric M & D dry-type trans- 
formers supply this power where you want 
it. Easily and quickly installed, they are 
quiet in operation and good for a lifetime 
of reliable service. Practically no inspection 
or maintenance is necessary. 

All M & D ratings are available for quick 
delivery—many standard ratings from 
stock. See your local distributor or the 
nearest G-E Apparatus Sales Office. Appa- 
ratus Dept., General Electric Company, 
Schenectady 5, N. Y. 








TYPE M 
... for requirements calling for 0.25 to 10 kva 
ratings. Versatile Type M units perform equally 
well indoors or out— for lighting, phase chang- 
ing or general power needs—or for 32-volt 
lighting circuits in standard ratings. 





TYPE D 

... for ratings of 15 kva and up. Type D's will give 
long-lived indoor service for phase changing and 
all general power and lighting applications. 
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- NOW... PROVED BY 12-MONTH 


SEOPRENE 


outlasts other cables 3 to 1 
i at higher temperatures! 





NESE ee acer geese 








At Here’s additional proof of the superior aging properties Note the story told by the curves on the chart. At 
of Coronol-Geoprene, General Electric’s rubber-type 5 C and 121 C, Super Coronol’s special butyl-base 
high-voltage power cable. Aging tests now covering a 
full 12-month period—and still continuing—prove be- 
yond doubt that its Super Coronol insulation stands up ; } 
at higher operating temperatures where other cable Provides an ample margin of safety over its recom- 
insulations fail. mended 80 C rating. 





compound lasts longer than other oil-base compounds 
at 82 C—at least three times longer! In addition, it 


LIFE TEST OF RUBBER INSULATIONS 





Super-Coronol @ 85C 


400 


TEST CONTINUING 


ELONGATION — PERCENT 


200 Super-Coronol @ 121C 


a 4k ee eee 


Oil-Base Ozone-Resisting 
ail Compounds @ 82C 





8 16 24 32 40 48 56 
rt WEEKS AGED 





In this test, other insulations gave out at 82 C after 7 and 19 weeks. At 85 C and 121 C, Super Coronol insulation was still going strong 
after a full year. Even at its higher temperatures, Super Coronol’s life was three times longer! 


: 
! 
( 
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H} AGING TESTS: 


At §— BOOSTS LOAD CAPACITY 

a Coronol-Geoprene is the only known rubber-type 
is cable unreservedly recommended for 80 C operation 
it up to 15 kv. That means you get higher current-carrying 


' capacity in the same cable size, or reduced cable weight 
n- — and cost through use of smaller sizes. And its excellent 
resistance to corona and ozone, to moisture and heat, 
make it ideal for all high-voltage applications. 


TOUGH—BUT HANDLES EASILY 


Moreover, the Geoprene outer jacket on this G-E 
cable is more than twice as tough as the best prewar 
natural rubber jackets. Yet it’s lighter, more flexible, 
and easier to handle than metal-clad cables, saving 
installation time and cost. For more data, send for 
Bulletin GEA-1788, ‘‘“Some Facts About Super Coro- 
nol.” Apparatus Dept., General Electric Company, 


Schenectady 5, N. Y. 





CORONOL (k)-GEOPRENE is one of six modern 
cables mass produced and authorized for 
warehouse stock. Standard designs permit 
quicker delivery and a lower price than 
special types. Each offers advantages in its 


recommended applications, . 





VARNISHED-CAMBRIC LEADED For high-voltage 


feeders, distribution in underground ducts. 





Ideal for heavy loads in wet locations. 
Bulletin GEA-2623, 





ELECTRICAL 





VERSATOL ‘T:)-GEOPRENE For low-voltage dis- 
tribution and branch-circuit wiring to motors 
and controls. Resists wear and heat aging. 
Bulletin GEA-4848. 


FLAMENOL (R) For low-voltage wiring. Its chem- 


ically inert insulation resists water, cutting 


oils, acids, and alkalies, and is flame resistant. 


Bulletin GEA-4352. 





GEOPRENE PORTABLE For power to portable 
shovels, pumps, construction machinery, 
where resistance to rough handling and 
excessive flexing is needed. Bulletin 
GEA-4229. 
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INTERLOCKED-@RMOR For overhead power 
distribution throughout the plant. Needs no 
conduit, speeds installation. Bulletin GEA- 
4507. 
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R SAFETY'S SAKE... USE CONDUIT (Full Weight Rigid Stee 





, ae BUCKEYE CONDUIT 
THE YOUNGSTOWN SHEET AND TUBE COMPANY “sv! 2!r= — Youssrows 2 om: 


Manufacturers of Carbon, Alloy and Yoloy Steel Export Office-500 Fifth Avenue, New York 


CONDUIT - PIPE AND TUBULAR PRODUCTS - BARS - RODS - COLD FINISHED CARBON AND ALLOY BARS - 
SHEETS - PLATES - WIRE - ELECTROLYTIC TIN PLATE - COKE TIN PLATE - RAILROAD TRACK SPIKES 
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f,, jy NEW HORIZON 


. ey 
q ire — 


Another Hiv! 


FIRST successfully-engineered, fully-proven, Slimline-tube 
77» lighting fixture. 


g FIRST on the drafting board; first into production; 
YP 


¥, first into the testing laboratory; and first on the market! 


Leader NEW HORIZON Open Type Fixture, f 2 ; 

wipeclatly deilagad tor mass Vighting of FIRST in a beautiful fixture ensemble of gleaming 

large commercial establishments. , metal and plastic. First to achieve this practical result: 
Maximum diffusion of horizontally-directed light; 
muffled glare with a minimum of light interference. 


NEW HORIZON, Model NHC-480 (as illustrated above) 
has drawn aluminum end-caps. Newly-designed, destaticized 
. moulded-PLASTIC lightweight louvers (will not warp or dis- 
: y meatloeent eR icirese ps color). Fully guaranteed. New-style tubular-PLASTIC translucent 
xcellent for highlighting displays. Available a i , , 
foe. Gariian'iac Jitaht bueseil aT nt side panels ‘Slim nstant-start) tubes designed od ‘our 


Hm 
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GENERAL 














ENCLOSED SAFETY SWITCHES « SERVICE ENTRANCE EQUIPMENT 
BRANCH-CIRCUIT OR RESIDENCE PANELS « PANELBOARDS FOR 
LIGHT AND POWER DISTRIBUTION 


MORE AND MORE Electrical Contractors Specify ""GENERAL”’ 





GENERAL 


SWITCH CORP. 


45 ROEBLING STREET, BROOKLYN 11, N. Y., U.S.A. 


SALES OFFICES 


Amarillo, Texas “Chicago 14, Ill. Glassport, Pa. New Orleans 12, La. San Antonio 2, Tex 
‘Atlanta 3, Ga. Cincinnati 20, Ohio Houston 3, Texas "Philadelphia 47, Pa. San Francisco 3, Cal 
‘Baltimore, Md. Cleveland 16, Ohio Indianapolis 4, Ind Phoenix, Arizona “Seattle 4, Wash 
Birmingham, Ala. Dallas 5, Texas ‘Los Angeles 13, Cal “Portland 9, Oregon Spokane 8, Wash 
“Boston 10, Mass. *Detroit 26, Mich "Minneapolis 2, Minn. alalati- la Peelale ii hals) St. Louis 8, Mo. 


*WAREHOUSE STOCK M 


APN TAIN EXPORT OFFICE: NEW YORK 11, N. Y. 
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Cuts Your Down Time 


GETS YOU ROLLING AGAIN SOONER! 


Texrope and Vari-Pitch are 
Allis-Chalmers trademarks 


Example: Whether on Motors Under 
200 hp, as Pictured, or as Big as 
the 2700 hp Motor that was Rewound 
and Running Again in Six Days 
for E. 1. Dupont Co. — Service Stands 
Back of Charleston Electric Supply 
Co., Charleston, W. Va. 


oral ELECTRIC is a typical Allis- 
Chalmers Certified Service shop... 
the kind that is located in every major 
industrial center, 

Yes, you can cut lost production time to 
the bone... get fast, expert service on 
Motors, transformers and control by call- 


ing the authorized A-C Certified Service 
shop in your area whenever you need help. 


A-C Certified Service Shops are hand 
picked from the best independent shops 
in industrial areas. Each meets exacting 
Allis-Chalmers standards for experience, 
highly skilled workmen, modern equip- 
ment and reputation for square duking. 
Each uses nothing but factory approved 
methods and parts. 


Ask Your A-C Dealer or Office — Most 
industrial areas are now served by A-C 
Certified Service Shops. For expert service 
— or for new motors from 4 to 25,000 
hp — see your A-C Authorized Dealer or 


ALLIS-CHALMERS, 930A SO. 70 ST. 


MILWAUKEE, WIS. 


District Office, 


ALLIS-CHALMERS* 
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Sold... 
Applied... 
Serviced... 


by Allis-Chalmers Authorized Dealers, 
Certified Service Shops and District 
Offices throughout the country. 


MOTORS — 1; to 
25,000 HP ond up. 
Matching Allis-Chel- 
mers Control. 


TEXROPE — Belts in 
oll sizes and sections, 
standard and Vari- 


Pitch sheaves, speed by oh? { ) 
\ changers. uf a s 
; PUMPS — Integral 
motor ond coupled 
types. Sizes and rat- 
ings to 2500 GPM. 
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New in design—new in performance! 
The precision-built, pocket-size 
IDEAL Stripmaster makes wire strip- 
ping easier than ever before. There’s 
no other hand-type stripper even re- 
motely like it! . . . One light-pressure 
squeeze strips wire clean and bare up 
to 7% inch. Exclusive ‘automatic’ 
feature that holds jaws open while 
wire is removed positively eliminates 
crushing of stranded wire. No waste 
—no nicked or frayed wire—no cut 
fingers. 


JUST INSERT 
WIRE, SQUEEZE 





AND RELEASE! hole 





(1) Insert wire between jaws and hold in proper stripping 


Just squeeze the handles to strip; re- 
lease your grip and remove the wire. 
The jaws then snap back, ready for 
the next strip. Takes less than 3 
seconds. 


So light (10 oz.) and compact even 
a girl can use it all day long with- 
out fatigue—so strong and simple as 
to be practically abuse-proof. Blade 
is hardened and ground for extra 
long life — when necessary can be 
changed in a jiffy. 





(2) Squeeze handle to cut insulation and strip; 
(3) Release handle and remove wire. Jaws immediately snap 


back into position. 





















OPERATES WITH A LIGHT SQUEEZE . . . HAS EXCLUSIVE AND 
REVOLUTIONARY "AUTOMATIC" FEATURE . . . STRIPS SOLID OR 
STRANDED WIRE 








THE PERFECT 
WIRE STRIPPER FOR: 


STRIPS ANY OF THESE 
TYPES OF WIRE 









Lamp and Appliance Cords 
(individual conductors) 

Automotive Wiring 

Radio and Instrument 
Wire and Cable 

Switchboard Wire 


FM and TV Down Lead Wire 








( OTHER IDEAL PRODUCTS THAT MAKE EVERY WIRING JOB EASIER AND FASTER )- 





FIVE MODELS 
Handle All Wire 
Gauges—8 to 22 


Electricians * Radio Repair Men 
Ignition Experts * Maintenance 
Men ¢ Mechanics ° Electrical 
Manufacturers (Use the Strip- 
master right on the assembly 


Building Wire Telephone Wire 
Fixture Wire Aviation Wire 


—< 











Petented—Mo. 1,933,555 
(THE SOLDERLESS, TAPELESS WIRE CONNECTORS) 


Easiest Way 
to Cut B-X 









Simplest, Best 
| ay | to Make 
Be pproved 

Wire Joints 



















IDEAL 


FASTER, BETTER wire joints 
at lower cost! Just screw on— 
like a nut on a bolt. No solder, 
tape or tools. For all common 
wire joints, solid or stranded. 
Millions in use. Listed by Under- 
writers’ Lab., Inc. 











Ok ee a 


Just snip, twist BX and 
pull it apart. Cuts two 
or three No. 10, 12 or 
14 cable armor, large or 
small diameter. Blade 
removable for sharpen- 
ing. Cuts anywhere 
along length of cable. 


Distributed through America’s Leading Wholesalers 
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FISH TAPE, REEL AND PULLER 


3 tools in 1. Gives big 
pull and sure grip that 
makes it easy to bring 
tape through conduit 
easily. Keeps tape al- 
ways under control, free 
of kinks or bends. Pre- 
vents springing or break- 
ing. Workmen avoid 
“live’”’ parts. Cuts fish- 
ing time 50%. Five sizes. 










» Sycamore, Illinois 





\\exite aneMp 


Uy U 


IE ae a pet ae es 


: ! 


—tensile strength, minimum average 2500 PS! 
—ultimate elongation, minimum average 300%, 


— dielectric strength, minimum 800 v/mil 
nvelamiatitelulutelelt- 


EEL eee 


— flammability 
— heat resistance — after 100 hours at 300° F. the tubing is not brittle 
and when flexed does not crack. : 

— heat endurance — recommended for continuous operating tempera- 
tures up to 105° C., and when baked ai 125° C. for 2,000 hours 
does not become brittle. 

—low temperature flexibility —30° C. 

ASTM Standards 





Se 


— heat shrinkage 
#20 — #17 incl. — less than 8% 
#16 — # 6G incl. — less than 5% 
# 5 and larger — less than 3% 


— oil resistance —highly resistant to effects of transformer and lubricat- 
ing oils, does not stiffen when continuously exposed to them. 


lef) fo) ge eee ol lold Mill Mand -1o Po] a-1-10 FM Z-11 (oh Ao lalo Ml ol (VI-Mole-MticlilelelaoMael (las 


Dimensions and Tolerances — standard sizes to fit B & S wires #20 
to #0 inclusive, as specified by ASTM Spec. D922-47T. 


Wall. Thickness—in accordance with ASTM Spec. D922-47T, as follows: 
#20 — #10 incl. — .016” + .003” 
# 9— # O incl. — .020".+ .003” 

Standard Lengths — Standard 36” lengths or continuous lengths in coils. 
Sizes #20 — #10 incl., will be supplied on paperboard spools when 
oMolgel-1a-10 

Quality — uniform in quality and condition, smooth on both inside and 
outside, free of defects such as pin-holes, blisters, foreign inclusions 
and other imperfections. 

Test Methods— properties enumerated in above specifications shall be 
determined according to Tentative Methods of Testing Nonrigid 
Polyvinyl Tubing, American Society for Testing Materials, Designa- 
tion D876-46T. 


51 MURRAY STREET - COrtlandt 7-9264 - NEW YORK 7, N. Y. 


A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH «+ INSULATING PAPERS 
AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS ° FRICTION TAPE AND SPLICE - TRANSFORMER COM. 
POUNDS - FIBERGLAS SATURATED SLEEVING * ASBESTOS SLEEVING AND TAPE * VARNISHED CAMBRIC CLOTH AND 
TAPE * MICA PLATE, TAPE, PAPER, CLOTH, TUBING * FIBERGLAS BRAIDED SLEEVING * COTTON TAPES, WEBBINGS AND 
SLEEVINGS + IMPREGNATED VARNISH TUBING * INSULATED’ VARNISHES OF ALL TYPES + EXTRUDED PLASTIC TUBING 
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This Handy Selection Chart 





“What Speed 


Measuring 






Instrument 
Shall 1 Use?” 







Tie quick-reference selection chart and index, illus- 
trated above, tells you at a glance which type of Biddle 
instrument to use for your particular speed measuring prob- 
lem. This handy guide is but one of many helpful features found 


ae in a newly-published bulletin, which contains descriptions, {> 
wea ‘ 

gTReMEMTS : : 
yer illustrations, and other data on our resonant-reed, chrono- 


metric, and centrifugal types of high quality speed measuring 
instruments. We would be pleased to send you a free copy of 
this new Biddle bulletin with selector chart. Your request 


will bring it to you promptly. Simply ask for Bulletin 35-EC. 


JAMES G. BIDDLE Co. 


Electrical & Scientific Instruments 






1316 ARCH STREET, PHILADELPHIA 7, PA. 
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G-E open (dripproof) ind 
motors for constant-load, co 
speed applications. From 1 to 2 





* 





Notice (1) how Tri-Clad bearings are surrounded by and rigidly supported 

in solid cast-iron housings. Compare the long, close-running fit between pets 

housing and shaft (2) with other motor bearings. Examine the tight rabbet G-E totally enclosed motors = 

fit between inner cap and end shield (3) which keeps dust and moisture ation where dust or corrosive fu pe 
; : ‘ a hazard. From 1 to 1000 hp. 

out and lubricant in. See, too, the pressure-relief greasing system (4) that ae Sora a aoa fue 

makes it easy to lubricate if you need to. 





- - ome Se NG EIS ORCI = HD 


You can't beat a 7e/ cz4d motor 





for easy maintenance 


‘ , ; : G-E capacitor motors for use on fans, 
A TRI-CLAD MoToR will run safely without lubrication for years—for blowers, puinse and cOmpreseuln 


as long as any other general-purpose motor you can buy. The big thing ere power. From % to 5 he 
is—it’s grease-gun easy to lubricate a Tri-Clad if you need to. 
You don’t have to take a Tri-Clad motor down and disassemble the 
bearings to lubricate it. You don’t have to follow special instructions. 
A standard gun and a good grease are all you need. 
And remember, Tri-Clad gives you all the extra protection that only 
cast-iron structure can give .. . Extra protection against rust and corro- 
sion . . . Extra protection against mechanical abuse and permanent 
distortion . 
Extra protection that has been proved in more than 5 billion hours of G-E Type ACA induction motors fe 


rough-and-tumble industrial service. adjustable speeds—provide 3 to | sped! 
range. From 3 to 200 hp. 


WANT TO SEE FOR YourseLF? Tri-Clad motors in nearly all types and 
ratings are ready for IMMEDIATE SHIPMENT. Contact your nearest G-E 
Office or write Apparatus Dept., General Electric Company, Schenec- you CAN'T BEAT 


tady 5, N. Y. —— 
TRI CLAD 





EXTRA 


GENERAL (6) ELECTRIC morte 














. a family of connectors designed for quick, high strength 


connections—including QIKLUG, QIKLINK, and QiKTapP illustrated; as well as 
many variations for special applications. Unit assembly of the lug and link 
permits connecting without taking apart .. . each connector accommodates 
a range of sizes. Compactness and rounded edges make taping easy. Installed 
with ordinary wrench. Available for conductors from #14 Sol. to 2000 Mem. 
Ask for catalog describing the complete Qik-line, and showing why it pays to 


New York 54, N. Y. 
WESTERN BRANCH: Vernon 11, California * CANADA: Canadian Line Materials, Ltd., Toronto 13 
FOREIGN: Philips Export Corp., New York 17, N. Y. 
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Announcing 


GENERAL @@ ELECTRIC 








1| 2 complete 
MEW ine 


MOTOR STARTERS 


with the 
; | 
Stre 


Here it is—a completely new line 
of G-E motor starters—full-voltage 
starters made for extra-long life, 
faster installation. Designed for 
easy maintenance, but built so you 
can forget them. 


ORDER TODAY" 







NEMA Sizes 0, 1, 2, and 3—each 
size new all the way through. 
Everything’s new—contacts, arc 
hood, magnet, armature, and the 
tough Strongbox magnet coil. Get 
your first G-E starter and compare! 


ms | 
i 
: 
! 
a 
i 
i 
i 






General Electric Company 
Apparatus Dept. 

Sec. Q676-277 
Schenectady 5, N. Y. 


Please send me your bulletins descr 


GEA-5153 (CR7006 A-c Magnetic 
GEA-5156 (CR7008 A-c Combinatio 


ee 
0 
Addres 
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FOR THE MOST SIMPLE 
.. «MOST FLEXIBLE 


VY 


Smartly-designed, compact, ready-wired . . . Wire- 
mold 21A Fluorescent Units are ideally suited to meet the 
lighting needs of a wide range of commercial and indus- 
trial applications. Available as single lamp units . . . or 
for two, three, four and five lamps. 


All units quickly, easily installed in horizontal or 
vertical position . . . clips furnished for permanent or 
portable mounting. Finished in sparkling white . 
may be used with or without reflectors. Ballast enclosed 
in channel. 


No matter how simple or complex your problem 

. whether it’s a matter of supplementary lighting or 
the installation of a complete system . . . check into 
the profit-building possibilities of Wiremold Fluorescent 
Units. 


Today: write for complete information 


Tea Wintmo.D Company 


HARTFORD 10, CONN. 


” SERIES 
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For usem... 


WORKSHOPS 
LABORATORIES 
STORES 
RESTAURANTS 
GARAGES 
OFFICES 
FACTORIES 




















21AR scnus 
Similar to the 21A series . . . with 
single and multiple units . . -but 


equipped with reflectors and ef 
caps. Finished in golden bronze. Ideal 
for showcases, counter displays, W4 


cases, display boards, etc. 









2-inch Type LBD 
Condulet with three 
No. 1 lead covered cables 


A straight line 
easy pull either way 


RAR LARA Diss. <.i. RR AA Eset 


Type To 
..- the straight line pull 


| CONDULET 


for tai or lead covered pi conductors: 


“es nly by CROUSE-HINDS) 


A straight line pull through E EITHER faa. 


Saves time. 


Unobstructed pulling space. Easy to manipulate 


conductors. 


Domed Cover. Provides extra space to prevent sharp 
bends that are likely to injure the con- 
ductor insulation or sheath. 


All sizes. For electrical conduit from 
Y2-inch up to 6-inch. 


An Explosion-Proof type is 


available. Type LBH in sizes from 
Y2-ijnch up to 3-inch. 


A 
: ; \ 
jationwide \ 
listribution \ 


Through Electrical | CONDULETS ... first in the field and the finest 


olesalers } 

GC / 
SY CROUSE-HINDS COMPANY 
; Syracuse 1, N. Y.. U.S.A. 


Offices: Birmingham — Boston — Buffalo — a Cincinnati — Clevelan —$ yea Denver — Detroit — Houston — Kansas City — Los Ang —M lis — New York 
Philadelphia — Pittsburgh — Portland, Ore. — San Francisco — Seattle - Washington. Resident Sales Engineers: Albany — ae ~ cen lotte — Indianapolis — New Orleans 
GROUSE: HINDS COMPANY morc CANADA. LTD., Main Oftice and Plant: TORONTO, ONT. 


CONDULETS -« TRAFFIC SIGNALS - AIRPORT LIGHTING - FLOODLIGHTS 
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“LOUVERS HINGE FROM 
EITHER SIDE AND CAN BE 
, COMPLETELY REMOVED" 





Sef 5 8 6"IT'S SAFE — NO 
PPM GLASS OR PLASTIC 
PARTS TO BREAK" 








“EXCEPTIONALLY HIGH 
EFFICIENCY - 83%. HIGH LIGHT CSS 
OUTPUT WITH UNIFORM LOW 
BRIGHTNESS" "YOU'RE RIGHT, AND 

LOOK AT THE ‘SMART 
STYLING AND DESIGN" 
“THOSE LO-BRITELOUVERS 4, . 
MINIMIZE GLARE FOR ws = ¢° 
COOL, COMFORTABLE 3 
LIGHT" . 








“EYE-Q IS UNBELIEV- 
ABLY LOW IN COST, 
"YET CONFORMS TO THE 
Gy HIGHEST CONSTRUC. 
Na, TION STANDARDS” 


it 








“YOU KNOW EYE-O CAN BE 
MOUNTED IN ANY NUMBER 
OF WAYS” 


“RIGHT, AND EITHER ; 
INDIVIDUALLY OR IN Eye-O, for 2 40-watt lamps, combines every 


CONTINUOUS ROWS" essential factor from economy to efficiency 
that must be an integral part of the right 
fixture for schools, stores, offices and build- 
ings. It is one of many Smithcraft Fluorescent 
units designed to meet your lighting 
requirements, 


LIGHTING DIVISION 


CHELSEA 50, MASSACHUSETTS 














uf 
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ROEBLING 


TOPS 


FOR DEPENDABILITY 


Roebling 
Building Wire 
and Cable 


CONTRACTORS SPECIFY ROEBLING YEAR AFTER YEAR 


EXPERIENCE IS THE BEST 
TEACHER, and it’s actual experience 
that leads so many contractors to stand- 
ardize on Roebling Building Wire and 
Cable. They know, from long use and 
service records, the supreme reliability 
and economy of Roebling wire and 


cable ... make it their top specification. 

For circuits to 600 volts and conduc- 
tor operating temperatures to 60°C. 
(140°F.), Roebling Wire 60 Type R. is 
unsurpassed. It is synthetic rubber insu- 
lated; has a flame-and moisture-resist- 
ant fibrous covering; comes with solid 


———W RITE OR CALL THE ROEBLING FIELD MAN AT YOUR NEAREST. 


ROEBLING OFFICE AND WAREHOUSE 


Atlanta, 934 Avon Ave. *® Boston, 51 Sleeper St. * Chicago, 5525 W. Roosevelt Rd. * Cleveland, 701 
St. Clair Ave., N. E. ® Denver, 1635 17th St. * Houston, 6216 Navigation Blvd. * Los Angeles, 216 


S. Alameda St. * New York, 19 Rector St. * Philadelphia, 12 S. 12th St. * Pittsburgh, 855 W. North 


Ave, & Portland, Ore., 1032 N. W. 14th Ave. ® San Francisco, 1740 17th St. * Seattle, 900 First Ave. 


or stranded conductors . . . Of similar 
construction, Type RH permits con- 
ductor operating temperatures to 75°C. 
(167°F.), and Type RW is adapted for 
wet locations without lead sheath. 

There’s a Roebling wire or cable for 
every requirement . . . call or write your 
nearby Roebling Distributor. John A. 
Roebling’s Sons Company, Trenton 2, 
New Jersey. \ 


ROEBLING 


vy A CENTURY OF CONFIDENCE * 
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DO YOU WAVE AN ELECTRICAL 
HOUSING SHORTAGE , 


There’s no problem in housing where 





electrical housings are involved. Elec- 





trical engineers in power production, dis- 
tribution and use, rely on KIRK & BLUM 
“fabrication to order” for panelboards, 


switch gear housings, test stands, remote 





control boards and desks, cubicles and 
other needs. Your prints can be trans- 
formed into finished units .. . as you 
want them... and when you want them. 


A new booklet—"Sheet Metal Assem- 








blies”“—showing a wide range of fabri- 
cated units by Kirk & Blum is now avail- 
able. Write for your copy. The Kirk & 
Blum Manufacturing Company, 2903 





Spring Grove Ave., Cincinnati 25, Ohio. 


Pe eh ry igh vad at 31 | 

eet *- 9 +00 Gage f 
f 
¢ 


Illustrated above, is a control panel installation, one of 
many KIRK & BLUM built units at Columbia Park, Ohio. 
Note the integral lighting canopy. 


KIRK’ 8Lum 


Make Your Blueprints 
Come To Life 
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ALLIS-CHALMERS DRY TYPE TRANSFORMERS MAKE IT 


to Put 
Power Where 
You Need i#! 


A 2319 


1. Time-Saving Solderless Clamp 
Type Connectors are standard on 
single phase (BD) units 15 kva 
and larger, and on three phase 
(BDT) units 3714 kva and larger. 
Big, roomy wiring compartment, 
provided in all sizes helps reduce 
hook-up time to a minimum. In 
addition, these transformers are... 


, Easy to Handle... 

uick to Install! Small- 
er, lighter, more com- 
pact than conventional 
Class A insulated units, 
they save wall and 
floor space. Class “B” 
insulation reduces the 
amount of copper and 
core steel to make this 
saving possible. 


eeeeeeees2eee?ee?-2e#2#8eeeeses8eeeee0 @ ad 














3. This Completely En- 
closed Unit, with suit- 
able openings for ven- 
tilation, affords maxi- 
mum safety. Surface is 
Spra-bonderized to re- 
sist corrosion by acids 
ee. Vapors ... mois- 
ture. Three coats of 
paint are then sepa- 
rately baked-on. 


r® 

Yacasrony \ 

OF SERVICE | 
Mg 


s America Great # 


a 
a 
@ 
® « 
* 
e 
J 
2 
a 
o 
.J 
se 
e 
J 
8 
* 
ca 
* 
® 
® 
* 
¢ 


4. Lifting Hooks project well 
out for easy hoisting. Units 
3714 kva and larger are plat- 
form mounted. Smaller sizes 
are wall mounted. 

Your transformer is avail- 
able in 14 sizes up to 500 
kva . .. single and three 
phase units. See your nearby 
A-C dealer or representative, 
or write ALLIS-CHALMERS, 
MILWAUKEE 1, WIS. 


OTHER ALLIS-CHALMERS TRANSFORMERS 
Instrument Distribu- PowerTrans- Load Cen- 
Transform- tion Trans- formersfrom ter Transe 
ers of all formersl14, 500 kva to formers te 
types. to 500kva. largest, 2000 kva. 


One of the Big 3 in Electric Power Equipment — Biggest of All in Range of Industrial Products 
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DEPENDABLE 


Protection 





Steel and Mica, with P-G design, create a resistor really 
able to protect electrical equipment, especially, where 
service requirements are severe. 


P-G Steel Grid Resistors are sturdy, light in weight, and 
consistently dependable. 


These resistors maintain unusually constant resistance values 
regardless of temperature or age. 





Where ‘‘trouble-free"’ resistor service is essential... you 
can safely specify P-G. 











SS 





BULLETIN No. 500 C 
Gives detailed information ... Copy on request. 





THE POST-GLOVER ELECTRIC COMPANY 


e ESTABLISHED 1% 


221 WEST THIRD STREET, CINCINNATI 2, OHIO 
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You know youre right 





“G-E White’ 


~ a 


ei 


. 
RT AAAN 
NY Ny 


Be a 


Clean-cut threads and uniformly high quality are only two of 
several features that make General Electric white rigid conduit 
the first choice of electrical contractors and maintenance men 
everywhere. Other considerations are its hot-dipped zinc coating 
—fused into high-grade steel—and its tough, smooth-as-glass 
Glyptal* lacquer finish, inside and out. 

Always, when you think of rigid conduit... think of 
“G-E White.” For further information, see your nearest 
General Electric Construction Materials distributor, or write 
to Section C15-218, Construction Materials Department, 
General Electric Company, Bridgeport 2, Connecticut. 


*Trade-mark Reg. U.S. Pat. Off. 


GENERAL @@ ELECTRIC 
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RACEWAYS ROUNDUP 


with your 


GENERAL ELECTRIC 


Construction Materials Distributor 


Still the favorite 
for wiring protec- 
tion against chem- 
ical corrosion is 
General Electric 

|! black rigid conduit. 
“G-E Black” is made from the same 
high-grade steel—and is manufac- 
tured with the same precision—as 
“G-E White.” The tough, glassy- 
smooth, baked-on enamel makes wire 
pulling easy, and is an excellent 
paint base. 





General Electric 
switch and outlet 
boxes are made in 
a variety of sizes, 
shapes, and depths 
for every purpose. \ 
Most are available either galvanized 
or with black-enamel finish. All cable 
and conduit boxes have improved 
knockouts, are easy to install, and 
have the approval of Underwriters’ 
Laboratories, Inc. 


mn) 
General Electric 
© O fittings and ac- 
cessories for the 
complete line of 
@ | G-E conduit prod- 
ucts are available. 
Carefully designed connectors, nip- 
ples, couplings, and other fittings 
make installation of G-E raceways 
simple and fast. All types of con- 
nectors for armored and nonmetallic 
cables are included in the G-E line. 
When installing any type of electric 
wiring, make sure you use General 
Electric fittings. 





On your next or- 
der, why not, try the 
time-saving, “one- 
stop, one package” 
service that your 
General Electric dis- 
tributor can supply? 
Because he carries the complete 
General Electric line, you can order 
every item you need from him. No 
need to run around getting part of 
your requirements in one place and 
part in another. It’s the kind of 
service busy contractors need to help 
stretch scarce working hours. 





Conduit 
Products 
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of performance - 7 T Ss. 


Do your motors operate under conditions of 
overload, heat, moisture? Are oil, dust, acids 
or corrosive vapors and fumes hazardous to 
motor operation in your plant? Interested in 
reducing motor failures—down time—rewind 
expense? 

Then insist on Fiberglas* -base Electrical In- 
sulating Materials on your next motor rewind. 
You'll find they have far higher resistance 
to these hazards than organic insulations 

. that they will save you time and money. 

In or near your community, there are re- 
wind experts skilled in the use of these highly 





efficient electrical insulating materials. Their 
shops are identified as Approved Fiberglas 
Repair and Rewind Shops . . . the motors 
they rewind are identified by the label shown 
above. Thousands of users all over the coun- 
try are getting more dependable performance 
from motors bearing this sign—the sign of 
performance plus. Check the classified section 
in your phone book or write us for names 
of the shops in or near your community 
where you can obtain this service. Owens- 
Corning Fiberglas Corporation, Dept. 856, 
Toledo 1, Ohio. Branches in principal cities. 


In Canada: Fiberglas Canada Ltd., Toronto, Ontario. 





OWENS-CORNING 





tm 0660 Us Pat OFF 








i IBERGLAS 






ELECTRICAL 
INSULATING 
MATERIALS 


Or, 


act 


clo 
cal 
me 








*FIBERGLAS is the trade-mark (Reg. U. S. Pat. Off.) of Owens-Corning Fiberglas Corporation for a variety of products made of or with glass fibers: 
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i’s... PLUGIN 
f) BUSDUCT 


“lake the economy augle! Plugin @ Busduct 
permits a quick change in plant or electrical layout 
without disrupting production... eliminates costly 
temporary connections and expensive, long lead-ins 
...and greatly reduces maintenance costs and 
voltage losses. 


“lake the fleribllity augle! Plugin @ Busduct 


provides a ready power source for new and 

present equipment anywhere along the line... 

a plugin outlet every foot of the way. Available in 
standard 10-foot lengths, @ Busduct can be installed 
on, or hung from ceilings, along walls, and even 
above baseboards... through tunnels under streets, 
through roofs or walls ...and with dustproof or 
raintite protection. 


“Take the ofpcccency angle! Plugin @® Busduct 


Plugin @ Busduct 
can be supplied with 
outlets on both sides (on 
special order) for ceiling 
installations, as sketched 
above... 









Or, if overhead conditions 
prevent suspending Plugin ye 
@ Busduct from ceiling, 6 

special wall-mounting ite 
brackets are 
available... 





Or, as sketched from 
actual photograph, Plugin 


@ Busduct can be mounted ‘ ; : 7 

close to floor and leads saves much needed time in the installation and 

a fo eRe a Aes relocation of machinery and in day-to-day maintenance 
chines, SD ; 





of the electrical system. 


For more information see your @ Representative 
(he’s listed in Sweet’s) or write for Busduct 
Bulletin No. 701. 


You'll agree that Plugin @ Busduct is the Most 
Economical Path From Power Source to Equipment. 


nk e€dam Electric Co. 


ST. LOUIS 13, MISSOURI 
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/f STAYS CLEANER LONGER 








COMPARE CLEANING COSTS! 


C-W Sealedpower 
Motor 


Normal (Not Extra Dirty) Service 








Conventional* 
Fan-Cooled Motor 








EVERY YEAR o conventional fan-cooled motor 
requires cleaning, in the opinion of experienced 
maintenance chiefs. 


FREQUENCY 











17 OPERATIONS —to shut down, dismantle, 
clean and reassemble motor. Motor must be 
shut down and taken out of production, for 
about 3 hours. 


OPERATIONS 
REQUIRED 





$4.95 


3 HOURS time, estimated by motor maintenance 
men, at union scale of $1.65 per hour, totals 
$4.95 yearly per motor, in normal service. 


TIME, 
LABOR COSTS 








EVERY 3 MONTHS, a conventional motor, 











COSTS IN 
ABNORMAL 
SERVICE 








operating where dirt or lint is excessive, should 
be cleaned. That requires 18 hrs. of labor at 
$1.65, for a total cleaning cost of $29.70 per 
motor, during an interval of 18 months. 





ONLY ONE Geis sang 18 jaonths re r 
Secledpower motor running cool and efficiently. 
Only % hour to remove fan cowl, brush fan and 
outside of motor and replace cowl. A labor 
cost of only $1.24 per motor. 





You get this dollar-saving design only when you 
specify C-W Sealedpower Motors. No other 
totally-enclosed, fan-cooled motor has exterior 


*A totally-enclosed, fan-cooled motor, of conventional design, was used for comparison 


too, because the frame is rugged cast iron. 
RATINGS FROM 3 TO 60 HP, horizontal or 
vertical, with NEMA “C” or “D” flange mount- 


cooling, with the fan-driven airstream blowing ings. Many ratings are stocked . . . see C-W’s 


over the finned frame, carrying dust and fumes 
outside and away. It beats rust and corrosion, 


FOR ANY APPLICATION WHERE 


EXCESSIVE MAINTENANCE IS INDICATED 
—specify SEALEDPOWER and SAVE 


Protected-Type Motors 


Direct Current Motors 


Sealedpower Motors 


weekly Stock Sheet. Talk over your motor needs 
with a Crocker-Wheeler representative. 


Wound Rotor Motors 


» 


Flexible Couplings 


~“ 


Generators 








150°% MORE 


: fefole) Gi (em 1tl i 7:\a : 
; is provided by the radiating 
fins, exclusive with the C-W 
SEALEDPOWER. Here, fluttering 
streamers trace the fan-driven 
e t airstream that blows dust and 






fumes outside and away. 


CROCK 


FACTURIN 

RIC MANU 

a A Division of The 

h Offices: _ 

eam Cc veland, Los ee 

powers ; pittsburgh. 

Iphio, emratives in principal cities. 

Repr 








Joshua Hendy 


lo 
Boston, Buffalo, 
New York, Philade 


| 
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Before You Buy ANY totally-enclosed motor, Crocker-Wheeler Electric Mfg. Co. 

d€ sure to re PRS Hees. Ampere 3, N. J. H 

iia ; we why SEALED WER will prove a main: Send the SEALEDPOWER Motor Booklet, “It’s Different —it’s a Dollar-Saver'’s|} 

“ance miser”’ for you. This new Looklet, “It’s Different EC-249 | 
it's ie] Dollar-saver,” is packed with facts no savings- 1, eee ae See mrvoveesenerennennengeceneuaneneeccsensnenneneceosonsnanareseteceqeessesnmansnmamunnsceceeecanatea 


"inded motor user can afford to overlook. Write for it. elicits | 


Company 
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A Complete Tine of Up-to-the-Minute 


TURRET LINE 
Fluorescent Fixtures 


COMMERCIAL . 
TURRET LINE UNITS 


An improved commercial fluores- 
cent fixture for offices, stores, hos- 
pitals, schools, public buildings. 
Special top shield eliminates “hot 
spot” on ceiling... one- piece, 
hinged louver body cuts glare in 
line of vision. For two 40-watt lam ps 


. 34," lamp spacing. 


®  3%-INCH 
TURRET SOCKET UNI? 


New Wheeler RLM Fixture for loca- 





tions where compact size and lighter 
weight are desirable. Scientifically 
designed, ruggedly built and fin- 
ished with Wheeler Triple-Guard 
Vitreous Porcelain Enamel. For two 
40-watt lamps .. . individual or con- 
tinuous runs. 


~ 


MADE BY SPECIALISTS 


34 


The addition of new RLM Turret* Socket Fixtures with 5-inch 
lamp spacing to the Wheeler Turret Line, now makes “Skilled 
Lighting” available in this most modern, efficient type of fixture 
for any industrial lighting requirement. 


The new Wheeler 5-Inch Turret Line Units are designed to 
dimensions that afford uniformity in installation with previous 
Wheeler Units. Made for two and three 40-watt lamps... in 
single or double length . . . with open or closed end reflectors ... 
for all standard suspensions . . . individual or continuous runs. 
Finished in Wheeler Vitreous Porcelain Enamel. 


Like other fixtures in the Wheeler Turret Line, this new unit 
has the new G.E. Turret Lampholders. No socket breakage ... 
no falling lamps. . . speedy relamping . . . vibration-proof. 


Before you specify fluorescent fixtures for any installation, get 
full information on the new, improved Wheeler Turret Line. 
Write the WHEELER REFLECTOR CO., 275 Congress Street, 
Boston 10, Mass. 
¥ ” LATEST TYPE LAMPHOLDERS 


An outstanding feature 
of all Wheeler Turret 
Line Units is thenewG.E. 
Turret Lamphoider. In- 
sures constant spring ten- 
sion. Saves money an 

maintenance. No socket 
breakage . . . no falling 
lamps ... speedy relamp- 
img... vibration-proof. 


Distributed Exclusively Through Electrical Wholesalers 


. Wii hi As ie) 9 Reg. U.S. Pat. Off. 


. 


IN renal aut PM NT SINCE 188! 
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IS YOUR NEW DESIGN 






New designs in radio, television and electrical 
appliances call for resistance to higher tempera- 
tures.... And here’s just the wire to make connec- 
tions wherever higher ambient temperatures must 
be met. 

It is Intelin IN-108— product of the Selenium- 
Intelin Division of Federal Telephone and Radio 
Corporation. Its insulation, developed by Federal, 
is based on VINYLITE Brand Plastics. 

This construction has received Underwriters’ 
Laboratories approval for operation at 90° C. 

Economical VINYLITE Brand Plastic insulation 





BRAND 


PLASTICS 


inylite 


materials are bringing many other equally spec- 
tacular advantages to wire and cable users. They 
provide thinner walls, saving space and, of course, 
weight. All types are highly resistant to abrasion, 
to most chemicals, to grease, oil, alkalis, moisture 
and sunlight. 

Even at low temperatures, VINYLITE Plastics are 
inherently flexible. Either non-flammable or slow- 
burning types are available. Write Department 
ES-41 for full information. Ask for the informa- 
tive booklet entitled: ““VINYLITE Plastic Wire and 
Cable Compounds.” 
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IN MORE WAYS THAN ONE? 


BAKELITE CORPORATION, Unit of Union Carbide and Carbon Corporation [[qgj 30 East 42nd Street, New York 17, N. Y. 
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Trust Department Building 
Bridgeport City Trust Company 
Bridgeport, Connecticut 


This standard double-duct system has easily kept pace 
with electrical outlet demand; capacity is still 
more than adequate for future needs. 


tT 


Tee 


re 


* 


4° 


e pes 
. % : 


ki ghteen 
years old 


we 
be J 


*has kept it young 
electrically 





Because General Electric Fiberduct underfloor raceways 
were wisely included in the plans for the Bridgeport City 
Trust Company’s Trust Department Building, this building 
is still as electrically modern and young as the day it was 
built, eighteen years ago. The Fiberduct system has easily 
kept pace with the additional electrical outlets needed for 
the increasing number of electrically operated business 
machines. Desk and equipment arrangement has not been 
hampered because electrical and signal outlets have always 
been rapidly available. 

With General Electric Fiberduct raceways, it’s easy to 
provide new outlets. It is only necessary to make a small 
opening in the floor over the raceway for the insert, pull 
the wires through, and connect the outlet. The job is done 
without interruption of the building’s facilities and with 
no annoyance to personnel. Compare this with the fuss and 
bother of digging a channel in the floor, cutting, shaping, 
and installing conduit, and recementing. 

When you’re in the planning stage of any project, 
whether for new construction or modernization, consider 
these advantages of G-E Fiberduct raceways: (1) their 
adaptability to changes in building layout; (2) their ability 
to meet unforeseen demands on electrical capacity; and 
(3) their flexibility for use with new types of electrical 
equipment. 

If you’d like to know more about this adaptable system, 
contact your nearest General Electric merchandise dis 
tributor, or write to SectionC13-218, Construction Materials 
Dept., General Electric Company, Bridgeport 2, Conn. 


GENERAL @@ ELECTRIC 
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oe The UNIVERSAL connector—ideal for 
any use. 


DD the HANDY connector—very easy to use. 


SD the ECONOMICAL connector—low initial 
cost plus labor saving. 


SD The COMPACT connector — small, easy 
to tape. 


TD The RELIABLE, PERMANENT connector — . 


made of DURONZE, 50% stronger 
than hard copper or commercial 
bronze. High strength, at no extra 
cost! 











Mail Coupon for Sample Connector 


JASPER BLACKBURN PRODUCTS CORP., 
First, Madison & Clinton Sts. ¢ St. Louis 6, Mo. 


Send me, without obligation, a sample Blackburn Connecior, prices, 
and name of nearest jobber. 


Individual Name & Title 


Firm Name 


Address. 
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Prevent Interruptions to 
Electrically-Operated High Production Machines 


NEW ! 
Multiple-Spindk 
Automatic 
SCREW MACHINES 


Six independently 
cammed cross 
slides are radially 
arranged about 
the spindle carrier 
axis, making pos 
sible the same line 
of forming thrust 
for every position; 
minimizing over 
hang, andallowing 
you greater inter. 
changeability of 
holders. 


MODERN | 4 


0 
£coNn ‘De-Lay” Renewable Fuses 


HATE’ NOW so preven interrption 


to high-production machines, due to momentary overloads 
and “fuse” blows in electrical circuits. 

Use ECONOMY “De-Lay” Renewable 
Fuses, which give safe protection where most 
overloads occur—in the 135 to 200% range. 

Placed in your electrical circuits, ECONOMY 
“De-Lay” Renewable Fuses prevent many 
“Blackouts” otherwise caused by current surges lasting 
only a fraction of a second. 

Leading Electrical Wholesalers stock 
ECONOMY “De-Lay” Renewable Fuses and Renewal Links. 


You are invited to 
write for the New 
Economy Catalog. 


ECONOMY FUSE & MFG. CO., 2717 GREENVIEW AVE. CHICAGO 14, ILL. Acc Paincipac cines 
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PANELIX“¢;- pore! 


"Bring the Rainbow Indoors’ 


‘ 


Spindle 





, 

CHINES 
ndently s pep eS 
Cross: : eee: Pee 
radially sais 
about 
carrier 
19 pose 
me line 
thrust 
osition; 
} over: 
lowing 
r inter 
ility of 




















‘ tis == as 
— — 2 £ A V 
— SS yes 
SS = - : i , i 
Es & & — ; = 
> — ar = > = v= 
) fae ie : : : rT | 

y | Ss é f ~~ i 

yy = - f . ome ¥ I 











1. COMPLETE FIXTURE... Each Panelux is a complete unit, with 1. FIVE COLORS... Fi-bord (fiber-board) Louvers are available in i 

chassis, louvers and hangers. Installation is a single operation, white and in pastel shades of blue, green, pink and yellow. 
eliminating any need for individual fixtures and louvers Colors can be used individually or in attractive combinations. 

installed separately. a‘ eat ks : 

2. EASY INSTALLATION. . .Fi-bord is light in weight and easy to H 
2. FOUR SIZES...The four Panelux sizes can be joined together handle. Folded sections open quickly for installation in less than : 
end-to-end or side-by-side to achieve any desired pattern. - two minutes per unit. A light metal angle keeps louvers rigid. 

3. MODERN DESIGN...High reflection, brightness control and a 3. NO MAINTENANCE ...You don’t clean Fi-bord Louvers. You | 
shielding angle of 38° provide comfortable, glareless illumina- replace them —at less cost and in less time than are required for : 
tion. Proper light distribution virtually eliminates shadows. cleaning any other louvers. Replacement requires only one man. 


Here’s the fluorescent luminaire with Fi-bord Louvers in five colors that bring the rainbow indoors. Wholesalers, 
contractors, architects and engineers all agree that this combination produces the world’s finest louverall ceiling. 


Remember, only LPI has Panelux, and only Panelux has Fi-bord Louvers. Write LPI today for Panelux | 
} 
h 






Bulletin No. 420, or contact the LPI Representative nearest you. 






All LPI fixtures are union made (1.B.E.W.—A.F. of L.) 


They're sold nationally through leading electrical wholesalers 

e | 

Sie PRODUCTS, INC. 
HIGHLAND PARK, ILLINOIS 


*Trade Marks — Patents Pending 
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~THE Inigonel 3 MT 


RACEWAY INSTALLATIONS 
















¥ For raceways in concrete, Republic 
ELECTRUNITE—the Original E.M.T.—of- 
fers a combination of advantages which 
cannot be duplicated by any other type 
of conduit. 


Because this modern steel conduit is thread- 
less, light in weight, and uniformly strong 
and ductile throughout every length, it goes 
in easter than old-fashioned heavy raceways. 
Simple compression fittings eliminate the 
need for threaded tube ends—hence elimi- 








nating the need for excess wall metal to act With compression fittings, no threads are necessary in the raceway 
F wall. Tightening the outer ring of the coupling (indicated by pencil) 
as a base for thread-cutting. Joints made creates a strong, water-tight joint which offers high resistance to 
i d vib I 
with approved fittings are completely water- ace decile ans 


tight and may be used safely in any type of ELECTRUNITE E. M.T. eliminates the need for turning the race- 


° way into the fitting. Just slip the coupling or box connector onto the 
concrete construction. end of the tube and tighten with wrench or pliers—that’s all there 


Inspection by Underwriters’ Laboratories seas Ht 
and approval by the National Electrical 
Code constitute positive assurance that 
ELECTRUNITE E.M.T. provides adequate 
electrical and mechanical protection 


throughout each installation. 





For the full story about the many cost-saving 
advantages of ELECTRUNITE E.M.T. in 
today’s wiring picture, see your nearest 
ELECTRUNITE Distributor, or write to: 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION - CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17,N. Y. 














































LIGHTWEIGHT THREADLESS RIGID STEEL RACEWAY 
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i 
KINDORF DEVICES supporting conduit from beams of different depths— 
clearing structural columns. 


NO BENDING-NO DRILLING-NO WELDING 


with No. 100 KINDORF CHANNEL 


MICOS 8° A LENE E LEE AO ECA LET IN, TIT 

ee ae ae ee ee ee ee ee ee ee ee ee ee 
_ 

eoweewewewewewewewews whew eS | 


le 


i< Standard 8 ft. lengths—to be cut to requirements 


and FOUR BASIC MULTI-USE FITTINGS 








CHANNEL TYPE BOLT TYPE BEAM CLAMP ANGLE 
SPACER SPACER CONNECTOR 


You can form many assemblies, each with continuous slots that receive the 
low-cost KINDORF CONDUIT STRAP. These assemblies support multiple runs of 
conduit in single or several tiers—direct to beams, suspended from beams— and 
many other combinations such as the cantilever type installation above. 


PLUS 


A complete line of single conduit hangers and supports 
with a METHOD that does a better job at LESS COST. Comet siiap 


ADJUSTABLE BEAM CLAMP WITH ADJUSTABLE BEAM CLAMP CEILING RISER CLAMP ADJUSTABLE 
CHANNEL CLAMP SWING CONNECTOR FLANGE CONDUIT HANGER 
Nation-wide distribution through authorized electrical wholesalers 


Ask for complete catalog which contains 
application data with illustrations. 


THE KINDORF COMPANY + 681 Market St. * SAN FRANCISCO 5, CALIF. 


DA 


Hi 
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PUSH BUTTONS 


CLARK Type D Push Buttons, 
featuring silver-to-silver, button- 
type, double-break contacts, 
bakelite insulating parts, large 
electrical clearances, and 
plenty of wiring space, pro- 
vide low maintenance and 
long life in heavy duty oper- 
ations. Push button stop is 
independent of contacts. 1¥2" 
and 2%"’mushroom heads are 
available. 


Type RN—the “"ROUGHNECK" 
—has mushroom head, cast metal 
enclosure with rounded shoulders 
sturdy enough to take rough usage. 


Watertight, dust tight, and oil-im-_ 


mersed types can be supplied. Pen- 
dant Stations are also available. 


Type EE Push Buttons are for use on 
ordinary starter applications with 
contactors or starters up to and in- 


cluding NEMA Size 4, 150 Ampere 


Size. Available only in standard 
pressed steel enclosures, finished in 


Machine Tool Gray, and not nibjed 


to modifications. 


Type DO is a Heavy Duty Oil Tight : 
Element for mounting in machine tool 
applications . . . Oil Tight Selector 


Switches and Pilot Lights also 
available. 


¢ 
RYTHING UNDER CONTROL 


1Un 
Pilo, Li ighy 





For every industrial application there’s a CLARK Push | 
Button Station available through your CLARK distributor. 


tHe CLARK CONTROLLER co. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


"Roughneck” Dust Tight - NEMA ICS0-28 Locations light Element 










































: ; Oil Immersed for Class 
Type RN — Water Tight-NEMA ICS0-43 1, Group D Hazardous Type DO-Oil- 







* 










1146 EAST 152nd STREET, CLEVELAND 10, OHIO 
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MORE JINGLE IN THE 


CASH REGISTER 
( WHEN YOU SELL 














ELECTRIC CEILING VENTILATORS THAT BUILD IN OVER THE RANGE! 


You can make as much profit installing a Blo-Fan electric ceiling ventilator on your next job as 
you can with 15 or 20 additional outlets. 


AND IN LESS TIME. Blo-Fan roughs-in between standard joists like any outlet box. Motor 


assembly snaps into housing without tools after job is finished. Easy to install. 


FITS ANY JOB. Blo-Fan installs in the ceiling—fits into any kitchen plan directly over the range 
...where a fan belongs. Blo-Fan ducts through either side wall or roof as desired. 


AVAILABLE ON THE SPOT. Stocked by 500 electrical wholesalers covering all sections of 
U. S. Write for complete catalog and name of distributor. 


Bho Fan Volume of a propeller, Power of a blower. 
PRYNE & CO., INC. San’Peancisco. cicaco + NEW YORK 
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you can BE SURE.. te irs 


Westinghouse | 






enoennseneeestree 





announcinc THE VEW 
QUICKLAG LOADCENTER 










































Dependable Protection with “job-site’ Flexibility 
























The new Quicklag Loadcenter has the kind of these are features that help you to be sure... . sure of | 
features you’ve wanted most in a modern, fuseless: doing the kind of job that will provide lasting bene- | 1 
protective device, Flexibility, for example: With only fits for you and the home builder alike. J-60691 i} 
a minimum stock of basic components, you can tailor Booklet B-3881, just off the press, ex- ; HH | 
the Quicklag Loadcenter to fit the circuit require- plains every advantage of Quicklag Load- 


centers. Your nearest Westinghouse 


ments of any home... and you can do it on the job! 

If th 2 office will supply a copy or write to 
t J breakers in the loadcenter are not the desired Westinghouse Electric Corporation, 

Capacity, you need only replace them with properly P. O. Box 868, Pittsburgh 30, Penna. 


rated units. The breakers simply snap into place. 
The Quicklag design assures maximum depend- 
ability by providing combined thermal-magnetic 
action. Two tripping forces are employed to assure 
Positive operation on shorts or ‘sustained overloads 
regardless of the frequency of their occurrence. 
Dependable operation . . . “job-site” flexibility; 





QUICKLAG 
LOADCENTERS 
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‘NO WONDER- 
SHES USING 
GOLD SEAL 





Sa Ne 


F YOU WANT a tape with a grip you can trust — 

try Gold Seal. Hot or cold... rain or shine... 

it sticks to the job—speeds the work. In every 
electrical field, it’s the favorite. 

Laboratory controlled production assures the 


lasting “tack” in the friction compound. And 
Gold Seal will not dry out, peel, or smear the 


hands. Its top quality base cloth tears evenly, 
quickly, without raveling. 

Next time try Gold Seal... it’s the best buy! 
Conveniently packed in single rolls or handy 10- 
roll containers...each roll cellophane wrapped 
to reach you factory fresh. Jenkins Bros., (Rubber 
Div.), 80 White St., New York 13, N. Y. 


LEAN AS) RRA QA 


Jenkins Bros. also make Dia 
mond Seal Friction and Rubber 
Tapes which meet ASTM andl 
Kederal Specifications, 


wlddseal lnpe 


FRICTION and RUBBER TAPES 
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Super-Flexible Neoprene 
Sheathed Welding Cable... 


Three-Conductor Type W. Neo- 
Flexible . . . Long Life. 


prene Sheathed Power Cable. 





INDESTRUCTO 





New Parallel Duplex Neoprene ete _ oe 
Sheathed Mining-Machine Cable — eathe asides “ 
. Shielded for Maximum Safety. 


More Durable + Safer « Fewer Replacements bi ; 
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CONVENIENCE 
OUTLET 


@ Large Recessed Binding 


BACK- 
wet) DUPLEX 


T-SLOTS * DOUBLE SIDE CONTACTS 
PLASTER EARS 


This advanced design provides iW 3 

for either back lg side ey! / 7/4 * @ Ample for No. 10 Wire 
wiring with equal facility. Back- @ | % 

wiring feature makes easier, Re y; Be i Sirens Maatc Dace 

more secure installation. Built-in le 

stripping guide assures correct ree? @ Double T-Slots 
stripping; eliminates exposed ite e, +4 

wire. Individual terminal clamps , | aw ah . ta @ Double Side Contacts 
hold wires with a no-slip grip. ww. VOR hb “4 as 

Other structural features are: ‘. SC Eas @ Washer Type Plaster Ears 


nee 


Screws 


Large recessed binding screws, M d al th 1S C ou P on 


ample for No. 10 wire; 


Strong plastic base; 
Double T-slots; 
Double side contacts; 


To Arrow - Hart & Hegeman Electric Company, Hartford 6, Conn. 


Send us your catalog data-sheet on the new 9260 
Back-Wired Duplex Convenience Outlet. 


Washer type plaster ears. 
. , > (Name) 
Listed as standard by Underwriters Laboratories, Inc. nb 


and meets all high-grade specifications. Specify No. 
9260 for brown plastic base; No. 9260-I for white ( Address) 


Ivorylite. , (City & State) 
10 AMPS. — 250 VOLTS 15 AMPS. — 125 VOLTS | 


(Firm) 


THE ARROW-HART & HEGEMAN ELECTRIC 





oe 
40D 





— 























1 Strip off insulation to exact length, quickly 2 Loosen terminal screw — Wire stripped to 2 Tighten terminal screw — Individual clamps 


* and easily, using built-in stripping guide. * correct length is inserted from back. * grip securely with no exposed wire. 
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Lower initial cost. Because Armortite Cable requires | Long, trouble-free service. Years and years of experi- 
“hd Costly lead sheath or metal armor for protection, ~énc€have proved that you can forget Hazard Armortite i 
ake substantial savings on the purchase of cable. Cable, once it’s buried. It continues to carry the load 
day in and day out with none of those costly, annoying 
service interruptions. Since 1926, Armortite has set 
records for long, trouble-free underground cable serv- 
ice. And today, it is made with another improvement i 
that will extend this service even longer. Okobesto- ; 
prene Tape (asbestos fibres compounded with neo- 
prene) is wrapped over the insulated conductors 
instead of braid. This provides an additional seal 
against possible wicking-in of moisture at terminals or 
joints ... extra resistance to mildew, acids, flame or 
alkali... permanent circuit identification, 


















Dire¢t burial. All the necessary protection for direct 
tal is built into the cable itself. Duct costs are 
eliminated. Long-lived, moisture-proof Hazard Water- 
tite Submarine insulation safeguards the conductors 
electrically, Then a double layer of age-resisting, 
leather-like tape, plastic sealing compound and satu- 
rated jute coverings give Armortite its outstanding 
non-metallic protection against mechanical damage 
and the other potential enemies to cable buried direct . 
inthe soil. 
Fast, easy installation. The light weight, and simple 
struction of this non-metallic underground cable For all the details about this cable, ask your Hazard 
speeds up handling, makes splicing and terminating _ representative or write Hazard Insulated Wire Works, 
easier — gives you important installation savings. Division of The Okonite Company, Wilkes-Barre, Pa. 





stonencontenences 


insulated wires and cables or 
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SCHOOLS... 

A centralized sound system for 
announcements and bulletins, 
distribution of radio programs, 
educational recordings ... to 
any or all rooms of a school. 


HOTELS... 

Voice-paging, entertainment in 
guest rooms and dining rooms, 
emergency announcing facilities. 


DEPARTMENT STORES... 
Music broadcasts, merchandise 
announcements, administrative 
control. 


AIRPORTS and TERMINALS... 
Voice-paging, announce sys- 
tem, entertainment, dispatching. 


WAREHOUSES and GARAGES... 


Traffic control, dispatching, 
voice-paging. 


FACTORIES and OFFICES... 
Voice-paging, work music from 
records or radio, news broad- 
casts, management talks, emer- 
gency control... plant-wide or 
at selected areas. 


Plas awd, Exginaons 


Sound, Syétine 


...for every type of building 


PRACTICAL HELP FOR ARCHITECTS and 
ELECTRICAL CONTRACTORS. No matter what 
size or type of job you have on your drawing 
board, RCA will ‘plan and engineer a sound 
system that will fit your architectural plan. Call 
upon RCA sound engineers to assist you with 
your sound system planning and specifications. 
No obligation, of course. 

Contact your nearest RCA Sound System dis- 


tributor or write: Sound Products, Dept. 118-B, 
RCA, Camden, New Jersey. 


SOUND PRODUCTS 


RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS DEPARTMENT. CAMDEN. WN. J. 


HOSPITALS... 

Voice-paging, emergency 
announcements, convalescent 
entertainment, musical therapy. 


AUDITORIUMS ... 


Complete sound distribution to 
all parts of the auditorium. 


RECREATIONAL CENTERS... 


Crowd and traffic control an- 
nouncements, entertainment. 


INSTITUTIONS ... 
Voice-paging, administrative 
control, entertainment, emer- 
gency control. 


CHURCHES ... 


Complete sound distribution, 
belfry broadcast equipment. 





ORDER YOUR 
COPY NOW! 


The Architects’ 

Manual of 

Engineered 

Sound Systems 

The most _ authoritative 
work book and reference 
manual published on sound 
systems. Typical plans and 
specifications for all types 
of buildings. 288 pages. 
Price $5.00 ($5.50 foreign). 














In Canada: RCA VICTOR Company Limited, Montreal 
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Gardner distribution transformers are built in the new, modern 


















factory building of the Gardner Electric Manufacturing Company, f 
Inc. in Emeryville, California, “close to the center of the most a 
rapidly growing part of the United States.” : 
Y 
; It is this rapid growth that taxes distribution facilities to the limit, | 
and places a premium on the ability of the equipment to handle 
“temporary overloads far in excess of rated capacity. Gardner 
GARDNER transformers are now being used by a majority of the principal | 
Power Companies in this Pacific Coast Area. i 
TRAN S FOR M F R Natvar 400 Extruded Vinyl : | 
D on aia ecehataiaaaia Tubing, approved for 105°F ' 





is used to insulate and pro- 


LEADS oF - ' / . : ‘it tect leads, because it meets | 
7 2 oa fe Ss operating temperature re- i 
ARE | | 
| a \ ' I si ; is sistance to oil. 
INSULATED , eee Prompt deliveries can be 


made either from a nearby lh 
AND 


PROTECTED 













quirements, and in addition, 





has uniformly superior re- 















wholesaler’s stock or direct 





from our own. Full Under- 1 i) 





writers report on request. i 





Natvar Products 


®@ Varnished cambric—straight cut and bias i} 






®@ Varnished cable tape 





@ Varnished canvas 
@ Varnished duck \ 
@ Varnished silk i 
®@ Varnished special rayon 

@ Varnished Fiberglas cloth 


@ Silicone coated Fiberglas 



























@ Varnished papers 









Core and coil assembly of a Gard- 
ner 37.5 kva distribution trans- 
former, 2400—120/240 volts, single jeemcanamenan | 
phase, 60 cycle. Both high voltage arnished identification markers 

} 


® Slot insulation 


®@ Varnished tubings and sleevings 


leads from coil to terminal board, © Lacquered tubings and sleevings 


and low voltage leads are insulated © Extruded viny! tubing and tape 











and protected by Natvar 400 Ex- @ Extruded vinyl identification markers i 

truded Vinyl Tubing. Ask for Catalog No. 21 | 

TELEPHONE CABLE ADDRESS / ) 
RAHWAY 7-2171 NATVAR: RAHWAY, N, J. 













205 RANDOLPH AVENUE * WOODBRIDGE NEW al 


‘Mew 
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e Year after year without oiling—that’s an 
important, money-saving advantage of Rob- 
bins & Myers Uni-Shell motors. And it’s a 
typical benefit of the attention to detail that 
makes these motors so dependable. To pro- 
vide this “protected performance,” every 
R & M Uni-Shell motor has pre-lubricated, 
sealed ball-bearings. 
YOU SAVE ON MAINTENANCE 


R & M bearings are factory-lubricated for 

SEALED BEARINGS at least five years. They are double width, 
with an extra-large grease reservoir. Bear- 

ing seal keeps grease in, dirt out— prevents 

PROTECT Re M destructive over-lubricating. And the pre- 
cision construction of Uni-Shell housings 

MOTOR PERFORMANCE assures perfect, permanent alignment. This 
type of bearing, proved first in the labora- 

tory by complete quality-control tests—in- 

. cluding vibration, temperature, and 


: corrosive salt spray—gives outstanding 
No re-greasing for performance under all service conditions. 


at least Five Years AVAILABLE ON ALL MOTOR TYPES 

Drip-proof, splash-proof, or totally en- 

closed, with and without fan cooling, R & M 

sealed-bearing motors include all types... 

for every purpose ...in sizes to 30 H.P. Be 

sure you get protected performance—get K.OSASI 

R& M motors. Prompt delivery. Write for P | ) 

free Catalog No. 1845. Robbins & Myers, PLL Z 

Inc., Motor Division, Dept. B-29, Spring- / 








The trouble-free, 
cartridge-type 
bearing. 











ReM Uyjc-Sholl MOTORS 
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CRESCENT 


Aluminum Building Wire 
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CRESCENT 
WIRE and CABLE 
CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, NEW JERSEY 
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Colorful Colonial 
, 


hy | itdotly 


FOR DINETTE OR HALLWAY 


















No. 3031 
Polished copper 
and rusty iron. 
No. 2851 


Colonial brass 
and canary 
yellow shade. 










"Tewee charming 


colonial fixtures by Virden 


add a bright touch of 


















RDEN VALUE // 


Vv 


cheer in new homes or old. 





Customers welcome not only 





their pleasing decorative quality 






but their moderate prices —Virden 






values that grow out of tasteful designs 






planned for Virden mass production skill. 














No. 2831 
Colonial brass 
with red shade. 
Hob-nail glass. 






As always, you'll get quick action from 


your Virden jobber. 





John C. Virden Company ° Cleveland, Ohio 


” . ] Po Pa, ih io 
VM ember semervtcau Yrome a tGhling Vustilute 
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TRADE MARK ® 
















OVER A QUARTER CENTURY OF TRANSFORMER EXPERIENCE IS 
BACK OF THE NAME PLATE ON EACH STANDARD TRANSFORMER 


SMALL LOW VOLTAGE DRY TYPE 


emt Veteran transformers, on the job many years and still de 


livering full performance, are one testimony of STANDARD’S engineering 





soundness and craftsmen construction. STANDARD’S leadership in contrib- 
uting improvements to transformer design and building is another. Yet 
another qualification for your ‘consideration, is STANDARD’S extensive ex- 


perience in designing and building for special needs. Whether your trans- 





former need is for a low voltage midget or a high voltage giant, STANDARD psuanek: ERED 


DISTRIBUTION TYPE ii} 
can best serve your need. 





Our representatives are qualified to discuss transformer needs with you. 
Save the time of your engineering staff by permitting STANDARD to work 


out details of transformer application. 


THE STANDARD TRANSFORMER COMPANY 


WARREN, OHIO 





Representatives in Principal Cities 


10,000 KVA POWER TRANSFORMER 


TRANSFORMERS FOR EVERY APPLICATION 


| 




















Liquid filled (sizes up to ' Instrument transformers (for use | ‘Dry type (up to 1000 KVA and 
10,000 KVA and 72 KV inc.) on circuits up to 72,000 volts, inc.) max. voltage ratings of 4800) 
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OVER A MILLION INSTALLED KVA 


in Westinghouse 





Li Myte | ee Cepilet 


“A million installed kva” in itself is not important. 
What is important is that these modern Dry-Type 
Power Centers are doing an efficient job ...a job 
of meeting today’s production problems by pro- 
viding dependable and economical distribution 
of power. 

They combine the necessary high-voltage 
switching equipment, a dry-type transformer, 
low-voltage switchgear and the necessary aux- 
iliaries into a compact, completely enclosed and 
fully co-ordinated unit. 

Their “Unitized” design permits the addition 
of feeders as required by changes in the load. 
They can be installed quickly and at low cost... 
near the load center, This reduces losses and im- 








Indoor Dry-Type Power 
Center with primary switch 
and built-in panelboard. 





a , 





Westing ghous 


PLANTS IN 25 CITIES... 


ELECTRICAL CONSTRUCTION AND‘MAINTENANCE ... 


proves voltage regulation. Long runs of costly 
copper are eliminated. Add to this the other ad- 
vantages of Dry-Type Power Centers... fire and 
explosion-proof... no vaults required .. . lighter 
weight. These are the reasons it will pay you to 
investigate modern Dry-Type Power Centers for 
your distribution systems. 

Modern Westinghouse Dry-Type Power Cen- 
ters can be supplied for use in any distribution 
system whether radial or network . . . where the 
high voltage is 15 kv and below. CONSULT 
WESTINGHOUSE. Call your nearest Westing- 
house office or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pa, 

J-97135 
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What is YOUR power distribution problem ? 


The importance of a power distribution sys- 
tem in an industrial plant makes it almost 
imperative that the best system be selected and 
included in the very basic planning for expan- 
sion or new building. 

The problems of power distribution vary 
greatly from plant to plant. Meeting these 
problems for widely diversified industries has 
given Westinghouse an intimate knowledge of 
fields that undoubtedly closely touch your 
problem. Westinghouse offers complete co- 
operation to all industries in searching out 











better answers to all phases of the distribution 
and application of power. 


* * * 


Write for the new booklet “Industrial Plant 
Distribution Systems” 

If you’re considering expanding or build- 

ing a plant, you'll find this booklet invalu- 

able in choosing a distri- 

bution system that best 


meets your requirements. 
Ask for B-4045. 





A Dry-Type Secondary-Network 
Power Center installed in a large 
mid-western industrial plant. Note 
it is located in the immediate load 


area which it serves. 


MODERN EQUIPMENT FOR MODERN DISTRIBUTION SYSTEMS 
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HERE COMES THE 


Trumbull 








Train 


PROGRESS 


of new Trumbull products is headed 

new advancement in the entire line of 

products — Flex-A-Power systems, Panel 

; Control Centers, Switches and Motor Starters — 
dically different. So watch for Trumbull’s new 
oduct announcements during 1949. Here’s the first — 





A NEW 


Magnetic Motor Starter and Magnetic Contactor 


New, from top to bottom, Trumbull Starters and Contactors in 
sizes 0, 1, 2,3 give maximum protection to motors up to 50 bp, 
440 v. Look at all their important new advantages: 


LONGER CONTACT LIFE — 


Actual factory tests show the sil- 
ver contacts on the Trumbull 
starter ‘‘make and break’”’ for 
millions of operations — many 
times more than any starter on 
the market. 


EASY TO MAINTAIN — 


Silver contacts have permanently 
attached springs that are easy to 
remove. Terminals are located 
on the front and are easy to wire 
— a screw driver is all you need 
to disassemble starter — can be 
accomplished in less than a 
minute. 


EASY TO INSTALL AND SERVICE — 


Noteconvenient knockouts, large 
terminals, front connections, and 
ample wiring space. 


GREATER PROTECTION — 
Bi-metallic relay heaters follow 
motor’s heating curve. Easily ad- 
justed for automatic or manual 
reset. 


BUILT TO LAST — 

All parts resist corrosion and 
moisture. Examine plastic coil 
enclosure to see how the tough 
varnish impregnation protects 
windings. Contact points and 
cold-molded asbestos arc hood 
eliminate arcing . . . give clean 


wane sediageumaae FOR MORE INFORMATION about this latest 
QUIET OPERATION — Trumbull development, write for Cir 
Permanent lubricant impreg- cular TEC 11. THE TRUMBULL ELEC 
nated in the plastic coil enclo- | TRIC MANUFACTURING CO., Plainville, 
sure keeps magnet guides sliding Conn. Other factories and offices 
smoothly ... eliminates low volt- throughout the United States. Foreiga 
age “chatter.” representation. 


Men Who Observe the Best Electrical Practice Make It a Practice to Use 


TRUMBULL(T) ELECTRIC 


nr 5 eh A" 
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What “GLAZON” is: 


“Glazon” is a tougher, more flexible, longer-lasting braid that combines the 
desirable properties of an inorganic substance derived from glass with those 
of special saturants to achieve a new high in safety and durability under the 
most adverse conditions. This new protective covering gives: 


LONGER LIFE. Conductors and insulation are doubly protected by a stronger, tougher, 
more impervious and more durable covering than heretofore possible. 


SMALLER DIAMETER. Braid, although stronger, is considerably thinner. Strands lie 
flatter, clasp insulation tighter, absorb less saturant—reducing diameter. 


GREATER FLEXIBILITY. Less bulk and greater elasticity of the braid increase flexibility. 


SMOOTHER SURFACE. Uniformity of fiber and tighter lays eliminate the uneven surface 
common to many braided coverings. 


GREATER RESISTANCE to the destructive elements of man and nature: water, heat, oil, 


acid, corrosive fumes, fungus, rodents, sunlight, freezing, rotting. 


IMPROVED FISHABILITY. “Glazon” covered wire can be snaked through longer con- 


vits, around sharper bends, easier, quicker, than any other type. 


If It’s ‘““GLAZON” It’s Made by TRIANGLE... 
If It’s Made by TRIANGLE It MUST Be Right! 


For full detatls, contact your nearest Trtaugle jobber, on wrtle 
i \ ) ; wl ; ] \ 
1908 Jersey Avenue, New Brunswick, N. J. 


| 


Lb 


a SvaTEns » BUILDING WIRE © BARE WIRE © ARMORED CABLE © "GLAZON” TRIEX NON- 
“SSIES Ee rrrsiy® METALLIC SHEATHED CABLE © SERVICE ENTRANCE, SERVICE DROP, VARNISHED 
| y CAMBRIC BRAIDED OR LEADED, TRIOPRENE TRENCH, POWER AND PARKWAY CABLES 

T MUST BE RIGHT ! ticip conduit © EtectRic METALLIC 48m WALL CONDUIT © FLEXIBLE STEEL CONDUIT 
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OUTSTANDING CHARACTERISTICS 





You Can Put Your Confidence in 


GENERAL @@ ELECTRIC 
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NEVER BEFORE! 


A G-E General-Purpose’ Insulating Varnish 


¥] 





EXCELLENT BONDING STRENGTH 


General- purpose 9574 has excellent bonding 
properties. It is ideal for all types of motor wind- 
ings (except extra high-speed armatures), and has 
outstanding electrical characteristics. 


EASIER TO WORK 


G-E 9574 is a phenolic drying-oil varnish. It’s 
particularly easy to use and handle. It has an un- 
usually high flash point (100 F), and its viscosity 
(250 C. P. average at 45 F) makes it usable at barrel 
gravity. 


NO SPECIAL THINNERS REQUIRED 


G-E 9574 can be thinned with ordinary petro- 


leum spirits up to 20%. 


CURES AT LOW TEMPERATURES 


This clear-baking varnish cures at low tempera- 
tures. A baking cycle as low as 212 F is successful 


in conventional baking equipment. 


PENETRATES DEEPEST COILS 


G-E 9574 easily penctrates the deepest coils, 


forms an even film. Aging properties are excellent. 


*G-E 9574 gives excellent results on all types of coils except extra 
high-speed armatures. 
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LL panelboard circuit breakers may are kept to 4 mi 
look alike, put only the I-T-E type less tendency to oxidize; operate effec- 
ET breakers offer you the more rugged tively, longer: 
construction, the more dependable op- And type ET breakers are depend- 
eration of breakers designed and built able. Exclusive 1-T-E thermal elements 
by Switchgear Specialists. operate at high temperature rise; keeping 
Longer lasting? You bet! All derating factors to an absolute minimum. 
metal parts of type ET breakers are Next time you need a panelboard, 
stronger, heavier; they stand up longer remember this: for longer lasting, more 
under constant us¢- Higher contact dependable, more efficient circuit breaker 
pressures — UP to 25% higher — mea® protection, always specify 1-T-E Type 
that contact temperatures and resistances ET thermal breakers. 
Complete information on F-T-E bP? ET thermal breakers # 
F contained in catalog 5003. Send for it today. ]-T-E will be 
glad to supply you with the names of panelboard builders im 
ne your locality who will furnish panelboards equipped with I-T-E 
| type ET circuit breakers. 
Bi adele \-T-E TYPE ET BREAKERS 
| neg e STANDARD FEATURES SPECIAL FEAT 
ee wo | Bee | ab meee ; ne 
4 IRCUIT BREAKER é Se & Se \¥s A Sel se ise ws, ley 
é ee} gs \GRr | & wos) a. \g82¢\e25| 25 |= o\edal 2 \'ze| $8 | 28 |e 
: se| ba (esceifas| fs [bet sa \gee%| 25 \ 25 | > 
ia AC D ae [ bc | Ac | BC s33\" |= 33| 63 \S5~ 22 2 \e22 |=" % 
‘e OARD AND a 2.\4 Se mn 
“| iMDIVIDUAL, MOUNTING o \S.2e\ee=5| s\s 2\3 
gn) 1,283 POLE & \E8.8|E-se s\e\s\e @ |e 8 a 
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Switchgear » 
* FOR 


ea Dit Substations 
POWER SWITCHING 
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Underwriters’ approved 
for 60° C operation un- 
der the 1947 National 
Electrical Code. 
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ROME’S NEW NON-METALLIC SHEATHED CABLE 
On your next wiring job you will do well to specify and install ; 
RoFlex. It will save you time . . . and installation costs. f 
Further, this new Rome Cable product is designed and manufac- t 
tured for long-time dependable service .. . a quality product for a t 
quality job. , 
The man on the job will find RoFlex is easy to strip .. . smaller in h 
diameter . . . lighter in weight . . . cleaner to handle. It’s what the i 
electrician calls ‘easy to work.” t 


Here’s why... 

1. The thermoplastic insulated conductors strip 
easily leaving bright, clean copper for quick 
connection. The insulation is highly resistant 
to oils, acids, moisture, flame . . . is perma- 
nently colored for quick and easy circuit iden- 
tification. 


EASY TO STRIP 


SEP; 





nian alll die Want oe ol 


2. A spiral wrap of specially treated paper cov- 
ering each conductor provides light-weight, 
durable protection against mechanical injury 
... yet, strips back easily. 


SMALLER IN DIAMETER 


LIGHTER IN WEIGHT e 


CLEANER TO HANDLE 


3. Impregnated jute fillers in each valley give 
the finished cable increased longitudinal 
strength, and serve as “‘rip-cord” for stripping 
outer braid. 


ee oe ee | 


4. The outer cotton braid is flame and moisture 
resistant. The uniformly small diameter saves 
space in outlet boxes and fits smaller holes. 


Yes, there’s three way satisfaction when you 
standardize on RoFlex ...a job well done...a 
satisfied customer . .. low cost installation. Make 
sure that your supply of RoFlex is adequate for 
your needs. 


FOR YOUR NEXT “FLEX” JOB... INSIST UPON ROFLEX 
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Television Antennas 


Television antennas and antenna 
systems require expert installation. 
Many of the problems are those of 
secure fastenings and workmanlike 
cable installation. However, there are 
additional problems peculiar to the 
electrical characteristics of television 
frequencies. In an important and 
timely article, IIa Kamen, manager of 
the RCA Television Department, Com- 
mercial Radio Sound Corporation of 
New York City, discusses the know- 
how of competent installation methods 
in his article beginning on page 76 in 
this issue. 


Hospital Wiring 


More than 500 hospitals are due to 
be built in the next few years under ° 
the current billion-dollar Federal Aid 
Civilian Hospital Program. Modern 
hospitals require special electrical 
facilities together with well-designed 
power and lighting systems. Since 
many of the new hospitals to be built 
under the program are to be located 
in non-urban areas, the U. S. Public 
Health Service has drawn up a 
recommended _ specification which 
“spells out” the major features of the 
electrical specification. Because of the 
importance of the project and the vital 
role that electrical facilities play in 
modern hospitals, we are presenting, 


MILLIONS OF DOLLARS 


beginning on page 88, the complete 
text of this basic electrical specifica- 
tion for electrical service in the gen- 
eral hospital. 


Outdoor Theatres 


In trade jargon, the drive-in theatre 
is called an “ozoner’’. Most of us are 
familiar with these unusual theatres 
with the great screen rising in front 
of a large parking area. Electrical 
problems, however, are far removed 
from those of conventional theatre 
construction. George B. Stone, Man- 
ager of the Pacific Electrical and 
Mechanical Company of Los Angeles, 
gives us an inside view of the wiring 
job, out of his long experienced with 
drive-in theatre projects. 


Motor Repair Abroad 


Motor repair practices in Britain are 
closely parallel with those in this 
country. Motor shops there have many 
of the same job problems and are in- 
clined to be quite as ingenious in 
organizing job procedures and paper 
work. For a close up of a British motor 
repair firm, we are indebted to Mr. 
William E. Steward, of William E. 
Steward and Company, Limited, Lon- 
don, for “Methods From a London 
Shop”, beginning on page 86. 


MILLIONS CF DOLLAKS 
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.... at a Glance 


Code Procedure 


Since the Electrical Committee was 
dissolved last year, a new Coordinat- 
ing Committee under NFPA has been 
reorganizing code-making procedures. 
New channels have been set up for 
code interpretation, amendments and 
revisions. Since the code is a funda- 
mental part of wiring, the new pro- 
cedures are of great importance to 
everyone concerned with electrical 
construction and installation. The new 
procedure, as announced by the co- 
ordinating committee, is presented 
substantially in full beginning on 
page 85. 


Mass Production 


One of the great industrial plants 
of the postwar era is Ford’s 87-acre 
Lincoln-Mercury assembly plant at 
Metuchen, New Jersey. With a long 
reputation for leadership in modern 
mass production techniques, the auto- 
motive industry offers a good example 
of modern industrial electrification. In 
this great new plant banked second- 
ary radial distribution provides for 
power continuity; extensive electronic 
control and infra-red baking makes 
the electrical system an integral part 
of the manufacturing process. Details 
are given in our first “Outstanding 
Construction” article of this year, be- 
ginning on page 67, "Ford .. . of 
Metuchen.” ‘ 
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YOU'LL FIND IT / 


— . 


Versatility is one of the big advantages of Dura- 
sheath cable. You will find Durasheath used for 
power distribution between farm buildings, in 
street lighting systems, airports, mines, industrial 
plants, railroad signal systems and real estate de- 
velopments. You will often find a single length of 
Durasheath in runs that are partly in conduit, 
directly in the ground and in the air. 

For simplified, safer and more dependable 
power distribution systems, pick Anaconda’s 
Durasheath —available in single and multi-con- 
ductor cables, to carry from 0 to 5,000 volts. 


‘ 


% 


cool 


re 


ie, 


’ 4 





ADVANTAGES IN DURASHEATH: 
No problems of electrolysis, corrosion and ex- 
tremes in temperature. 
Reduced weight. Can be used on short aerial 
spans without a messenger. 
High resistance to abrasion, cutting, impact 
and flame. 
Greater flexibility makes handling easier. 


Resistance to oils, moisture, acids and alka- 
lies generally found in the soil. 


49416 


ANACONDA WIRE & CABLE COMPANY 


25 Broadway, New York 4, N. Y. 
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RELAY SWITCHING 





PRACTICAL DEVICES for operating one electrical circuit by 
means of a separate control circuit are as old as the telegraph relay. In power 
utilization manual switch operation on substantial loads is usually relegated to dis- 
connect service. In principle and in practice, the load carrying conductors need 
not approach the operating station. In historical background, the new relay switch 
which provides for remote, low voltage switching of circuits and outlets in resi- 
dences, is thoroughly sound. 


THE INTRODUCTION of relay switching, however, has been 
launched with extraordinary caution. Activity is centered along the Pacific Coast. 
There is little experience with the new system east of the Rockies. But a revolution 
in wiring system design is quite clearly in the making. A new level of electrical 
convenience is available. A feature of enormous sales appeal is added to house 
wiring. Market opportunities are greatly widened. Yet there are no apparent signs 
of enthusiasm. Something is missing. It may be leadership. 


HOUSE WIRING is ponderously conservative. Changes are 
absorbed slowly, even reluctantly. Bitter competition has made the field aggres- 
sively cost-conscious. Any new device which might introduce uncertainty in the 
cost pattern must overcome considerable inertia. And by and large, house wiring 
contractors are rarely organized to provide for the experimental jobs and field tests 
necessary to furnish cost data and know-how on new systems. 


COMMERCIAL WORK in stores, offices and institutions offer a 
better opportunity than housing for initial experience. Switching in commercial 
work has become stereotyped and reduced to minimum essentials. ‘There is a wide 
area for ingenious and useful relay control applications. 


WHILE LOW VOLTAGE SWITCHING circuits imply easy 
installation and low cost to the layman, the added circuit complexity with small 
wires can have an entirely opposite connotation to experienced wiremen. Some 
of the materials, though attractive and compact, seem unusually fragile for per- 
manent installations. Such aspects of relay switching, however, only further 
emphasize the substantial field experience that must be stored up in the electrical 
contracting industry before relay switching can realize its full potential. 


A BACKLOG OF KNOW-HOW takes time to build. Relay 
switching is already being discussed in consumer publications. ‘The materials, how- 
ever, are not yet in wide national distribution, nor backed by the kind of intensive 
field engineering supervision by the manufacturers that seems essential for such a 
revolutionary and important product. 


THE GROUND-WORK for relay switching will take more earnest 
and patient cooperation between contractors and manufacturers than any wiring 
development in recent history. And out of it will come many obvious, and probably 
as many unforeseen, advantages to the industry and to the public. 
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EXACTLY AS YOU WANT IT! 


Motors by G. E. 


Whether you need a 5-hp motor for your plant or a 1/100-hp 
motor for your product, Graybar can provide the best one for 
the job. We distribute G-E motors, of which there are more in 
use than any other kind. That's because—AC or DC, general- 
or special-purpose—they deliver the power you want, smooth- 
ly and steadily. G-E “Tri-Clad” motors have extra protection 
against physical damage, electrical breakdown, and operat- 
ing wear. 


Magic Contheols 


Yes, they work almost like magic! There are proper G-E con- 
trols, distributed by Graybar, for making any motor obey 
your bidding. Even the smallest hand starter has a toggle 
that flips to mid-position, automatically shutting off the motor 
in case of overload. Magnetic starters, for remote or automatic 
control, are available in a range of types. Electronic 
“wizards” such as the Amplidyne can be supplied for 
special needs. 


POWER SPECIALISTS 


At principal Graybar locations, there are Power Apparatus 
Specialists who are expert in selecting and applying the right 
motors and controls for specific tasks. The nearest Specialist 
can help you or your electrical contractor, too, in planning the 
best use of transformers, switchgear, circuit breakers, capaci- 
tors, and other equipment for intra-plant power distribution. 


Local Deliveries 


Many motors and a range of controls are now available from 
stocks at Graybar warehouses throughout the nation. Your 
near-by Graybar Representative can supply full information 
about them—as well as myriad items for lighting, wiring, 
communication, and ventilation. Graybar Electric 
Company, Inc. Executive offices: Graybar Building, 
New York 17, N. Y. 4844 


IN OVER 100 PRINCIPAL CITIES 
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THIS 87-ACRE PLANT, latest unit to be completed in the $75-million expansion and retooling program of the Ford Motor 








Company, raises Lincoln-Mercury assembly capacity to total of 300,000 cars a year. 


FORD... OF METUCHEN 


Huge new Lincoln-Mercury assembly 
plant at Metuchen, N. J., utilizes banked 
secondary radial distribution system for 
power continuity and extensive electronic 
control, high-cycle power tools, six miles 
of conveyors and infra-red baking tun- 


nels for mass-production efficiency. 


By Hugh P. Scott 


UTOMOTIVE evolution has been constant since the 

birth of that industry. But changes in engineering and 

design have been gradual rather than dramatically sud- 
den. Rarely has a completely revamped car hit the market, 
with new body styles and accessories, new chassis and re- 
designed engine. In this postwar era, however, revolution- 
ary revisions such as this are becoming the rule rather than 
the exception. With new conceptions of design, Kaiser- 
Frazer, Hudson, Studebaker, Cadillac, Oldsmobile and 
Lincoln revealed early trends towards streamlined simplic- 
ty. Yet public attention focussed particularly on the 1949 
Mercury, for Mercury was the first completely redesigned 
medium-priced product to come from a Big Three plant. 
And, with the new Ford closely following Lincoln and 
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Mercury revisions, the Ford Motor Company became the 
first of the Big Three to introduce an entire new line of 
cars across the board, covering high, medium and low- 
priced fields. Spurred by returning competition, large-scale 
face-lifting jobs are likewise progressing behind locked 
gates of other manufacturers, and we may rightly expect 
continued employment, large-scale retooling and increased 
plant expansion—with emphasis placed upon efficient elec- 
trical distribution, control and application. 

To mass-produce the new Mercury and Lincoln, $50 mil- 
lion has already been invested in new tools and dies, while 
an additional $25 million has gone into plant expansion to 
achieve production goals. New production lines have been 
constructed at Metuchen, N. J.; St. Louis, and Los An- 
geles. These three new plants, together with the Mercury 
line at River Rouge and the Detroit Lincoln line, will em- 
ploy 12,000 people; will have a combined daily capacity of 
1500 cars, and will probably assemble more than 300,000 
cars during the present year. 

Constructed on an 87-acre site 40 miles southwest of 
metropolitan New York, the plant includes a main assembly 
building, office structure, auxiliary buildings for oils and 
boiler housing, a large test track, and parking facilities for 
2500 cars. Construction is predominantly single-story, steel 
frame, brick and sash walls, with cement tile roof. 

The main assembly plant, with 584,000 square feet of floor 
area, contains assembly facilities for 350 cars daily, an in- 
terior double-track railroad spur capable of accommodat- 
ing 40 boxcars simultaneously, a moving 914-foot final as- 
sembly line and, at mezzanine level in the center of the 
plant, a modern cafeteria with seating arrangements for 600, 
and a complete hospital unit with modern operating rooms 
staffed by a full-time medical organization. 































































Outstanding Electrical Construction... 


OUTDOOR SUBSTATION is served by three utility feeders 
carrying current at 26.4 kv. Current is stepped to 13.2 kv. for 
high tension primary distribution through two 6000/8000-kva., 
3-phase, 60-cycle transformer banks. 


HIGH TENSION DISTRIBUTION 





To insure adequacy of capacity and continuity of service, 
primary power is delivered to the plant’s remote outdoor 
substation at 26,400-volts from three New Jersey Power 
Company overhead lines, two of which are fed by Metuchen 
utility substations with the third line routed through 
neighboring Bound Brook. At this primary substation, 
current is initially stepped to 13.2-kilovolts for high-tension 
plant distribution through two outdoor 6000-8000-kva., 3- 
phase, 60-cycle transformer banks, delta-star connected, oil 
filled and air cooled, with automatic air blasts directed be- 
tween radiator tubes to permit continuous overload ratings 
of the units. 

With the exception of the overhead service lines, plant 
distribution between substations and all buildings is through 
an underground concrete-sheathed duct system, ducts nor- 
mally being 4-inch fibre except beneath railroad sidings, 
roadways and similar locations where concentrated loads are 
developed. In such locations, ducts are of steel. Steel con- 
duits and elbows also are used where ducts turn upwards 
through floor slabs at switching and local substation loca- 
tions. All changes of direction in the underground system 
are at reinforced-concrete manholes, properly drained and 
equipped with wall conduit racks and pulling irons to 
facilitate proper handling and support for power feeders. 

Supervisory control for the entire primary distribution 
and transformation system is from boards in the boiler 
house which is located immediately behind and adjacent to 
the assembly building. While the 13.2-kv. metal-clad 
switchgear and reactor, high tension bus assemblies, boiler 
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DUPLEX CONTROL AND RELAY CENTER permits remote 
operation of entire primary distribution system from single 
location. Mimic chrome-strip bus diagram, lights, meters and 
recording charts furnish complete data to engineer. 


house 13,200-460-volt transformers, storage batteries and 
charging equipment for the 240-volt d-c control circuits are 
basement-based, remote operation is possible from a duplex 
control and relay center located on the ground floor directly 
above the switchgear vault. 

To eliminate control errors due to an inaccurate visuali- 
zation of the electrical system, a mimic chrome-strip bus is 
mounted on the front of the main control board, presenting a 
single-line diagram of the entire primary installation. 
Series of red and white dim and bright indicating lamps, 
located in relative positions on this mimic bus, reveal exis- 
tant conditions of the system at all times, while convenient 
switches, meters and charts provide means for control, and 
furnish complete operational data. Also included on the 
master board are tripping relays to safeguard equipment 
against overcurrent, low energy, inverse time, back-up and 
lock-out. 

From the plant’s huge substation to the main control 
center, and from this center to the individual 13200/460- 
volt substations located at principal load centers, primary 
underground distribution is through 3-conductor, 15-kilo- 
volt, paper-insulated, lead covered and shielded cables with 
grounded neutrals. 

Primary circuit breakers on 26.4-kv. utility feeder lines 
and in the high-potential bus structure, are 34.5-kv. units 
with short circuit capacities for a million kilovolt-amperes. 

The possibility of future expansion was considered in 
the selection of equipment for all key installations and this 
allowance for growth is noted in liberal feeders, oversized 
breakers and provisions in the various bus structures for 
the possible connection of additional feeders for extra 
13200-460-volt 3-phase 60-cycle delta ungrounded trans- 
former banks. 
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PRIMARY CABLES to and from main switchboard are car- STORAGE BATTERIES for 240-volt d-c control circuits are | if 
ried underground through fiber ducts sheathed in concrete. At basement-based beneath the main control and relay panels. li 
points of entrance, ducts are sealed and cables are supported Reinforced concrete battery vault also houses charging equip- i 
by adjustable racks. ment for this power source. |i 


HIGH TENSION DISTRIBUTION SYSTEM includes two outdoor 26.4/13.2-kv. transformer banks, served by three utility over- | 


head lines. Eight secondary transformers; located in three substations, step current to 460 volts for general plant power. | iA 
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CONTROL PANEL AND TRANSFORMER steps 13.2-kv. cur- 
rent to 460-volt level. Each substation consists of transformer, 
busduct assembly, breakers, bus transition cubicle, feeder 
housings, controls, indicating and recording instruments. 


GROUND DETECTOR PLUGS establish a potential to ground 
between busbars and casings and also indicate ground on the 
busduct system. 
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LOW-IMPEDANCE BUSDUCT, installed above the lower 
chords of roof trusses, cross-connects secondary substations and 
feeds plug-in bus-runs. Feeder, tie and plug-in busduct for 
460-volt distribution exceeds 7000 feet. 


SECONDARY SYSTEM 


Secondary 13200-460-volt transformer units are eight in 
number, two located in the boiler house basement for local 
service in that area, with the remaining six being located 
in two three-unit substations constructed on the roof of the 
main assembly plant. Of the eight 13200-460-volt 3-phase 
60-cycle delta-delta transformers, 4 are rated at 2000-kva. 
and 4 have 1500-kva capacities. Combined, the various sub- 
stations include 8 complete bus assemblies, 38 metal-enclosed 
600-volt heavy duty air circuit breakers, 4 fused housings 
having 8 removable 3000-amp. transformer breakers, 6 re- 
movable 3000-amp. tie breakers, 24 removable 1200-amp. 
feeder breakers, and 4 fused feeder housings. Also included 
are 36 capacitor units of 15-kva. each, totalling 540-kva., 
for power factor improvement on the 460-volt system. 

Over 7000-feet of busduct is installed in the 460-volt dis- 
tribution system; including a 640-foot 3000-amp. low-im- 
pedance bus tie between the two 3-unit transformer stations 
on the assembly plant roof, over 2100-feet of 1350-amp. 
Lo-X feeders, and more than 4200-feet of plug-in busduct. 
In addition to connecting plug-in bus-duct to substations, 
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DRY TYPE TRANSFORMER (arrow) for cranes, service units 
and lighting are mounted on specially-designed platforms at 
roof-truss level adjacent to columns. Narrow column panels 
are positioned directly below. 


the 460-volt feeders extend from transformer stations 
directly to power panels, fan rooms, capacitors, transposition 
boxes, infra-red lamp tunnels, air circulators, lighting trans- 
formers, high-cycle m-g sets and welding bus-runs. 

At lower voltage levels, elevators, the considerable 
kitchen equipment, many motor-driven service units, and 
the 20-ton crane spanning the railroad siding are operated 
at 240-volts, with individual areas fed by separate air- 
cooled transformers, wiring, controls and accessories. 

In addition to underground fiber duct, feeder duct, plug-in 
busduct, Trol-E-Duct and both rigid and flexible metal con- 
duit, wiring is carried in metal raceways, floor trenches and 
(in the office building) multiple underfloor ducts for tele- 
Phone and receptacle circuits with preset inserts on 24- 
inch centers. All secondary wiring is rated for 600-volts, 
no wire being smaller than 12 gauge and all wiring of 8- 
gauge or larger being braided. Building wire for dry 
locations is type SN, for wet locations it is type SNW and, 
for hot locations, the standard is type AVA. Depending 
upon location and purpose, service receptacles are single, 
duplex, explosion proof, straight plug or twist-lock. 

Also included in the complete electrical installation are 
Separate circuits for fire alarms, signal systems, time clocks, 
card racks and electric clocks. 
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PLAN OF SUB-STATION 











TYPICAL SUB-STATION, two of which serve main assembly 
plant, contains three transformers with total capacity of 5500 
kva. Low-impedance busduct connects the two plant substations 
and also feeds extensive plug-in distribution system. 
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Outstanding Electrical Construction... 


FLUORESCENT LIGHTING UNITS, representing over 1.5 million watts of connected load, are chain-suspended from 5 miles of 





trolley duct. Lighting panels are dead-front narrow-column with air-cooled transformers located directly above. 


ILLUMINATION 





The lighting load is satisfied by 36 air-cooled 480-120- 
208-volt, 3-phase, 4-wire, grounded neutral, 60-cycle trans- 
formers ranging in ratings from 15 to 75-kva., and having 
a total capacity of 1622.5-kva. Lighting transformers are 
strategically mounted in the assembly building, kitchen, 
cafeteria, parking lots, office building, garage and oil house. 
Throughout the assembly plant, these transformers are sup- 
ported in the roof trusses directly above lighting panels. 

Lighting panels, 30 in all, are dead-front and predomi- 
nantly narrow column types with wireways and neutral 
junction boxes located directly above. Circuit breakers 
are thermally operated, mainly rated for 50-amp. loading. 
A total lighting load of approximately 1,000,000 watts is 
carried on 436 connected circuits, while 155 spare breakers 
provide for ample plant expansion or rearrangement. 

Throughout the plant assembly areas, illumination is al- 
most exclusively fluorescent, units being fitted with both 





Roof purlins 
Messenger cable : 


/ 
& --Trol-E-ODuct Messenger cable 


\ 
~~~ welded truss / wo 


Plate, 

















TAIL AT INTERMEDIATE 


Ne’ _Honger ond Hanger 
trolley 







SUPPORT Ghain-- y \ 


(abo \Duct section 


Fixtures’ 
























































DETAIL AT TIE 
END ELEVATION ROD HANGER 
' Messenger 
, Duct 
—Tie rod hangers — Ah fe 
q hangers, . am, ih 
a Ik oe 
5 : } Tay r 
| ed re { / L = 
| / 
Turnbuckle Receptacle Saddle at Bottom chord 
one end only intermediate of truss 
supports 








SIDE ELEVATION 





commercial and industrial type reflectors mounting from 
one to four 40-watt lamps depending upon mounting heights, 
spacing of units, and lighting intensities desired for specific 
assembly operations. To support these fixtures and to 
provide spacing flexibility, units are chain-suspended from 
parallel runs of Trol-E-Duct, over 5 miles of Trol-E-Duct 
being installed in the assembly plant for this purpose. Duct 
runs are, in turn, suspended by messenger cable runs ter- 
minating at turn-buckle anchors attached to lower flanges 
of roof-truss chords. Messenger cable spans are limited to 
160-feet in length. Typical clearances in the assembly plant, 
from floor to lighting fixtures, are 14.5 feet. These clear- 
ances vary in crane bays where they are greater, and be- 
neath mezzanine supports where they are slightly reduced. 
Above the fixtures and supported by roof trusses, distribu- 
tion ducts are mounted at elevations of 16 feet while the 
elevation of the substation-supporting roof is 23-feet 
9-inches. In sections of the plant other than assembly areas, 
such as in the office, hospital and cafeteria areas, fluorescent 
fixtures are installed either singly or in continuous runs, 
surface mounted or recessed into acoustical ceilings. Al- 
though general fluorescent illumination is primarily func- 
tional, decorative consideration has been combined with the 
architectural treatment of the main lobby where 4-row cove 
lighting has been utilized to indirectly illuminate the sweep- 
ing ceiling which descends from a top height of 14-feet 
above the front entrance to an 8.5-foot elevation over the 
interior doorway leading to office corridors and mezzanine 
stairways. 
Incandescent lamps are utilized for high-intensity illu- 
mination for critical inspection and assembly work. They 
are also housed in explosion-proof fixtures in the oil house, 
air-intake chamber and similar hazardous areas. They 
are separately circuited for exit lights and night-lighting 
units, and they are mounted in outdoor flood-lighting as- 


DETAILS FOR FIXTURE INSTALLATION in main assembly 
plant indicate methods for supporting messenger cables between 
roof trusses, mounting current-carrying trolley duct sections, 
and suspending two-lamp industrial fluorescent lighting fixtures. 
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INTERIOR OF TYPICAL SPRAY BOOTH is lighted by va 





por-proof fluorescent installation. Cars move slowly along platform 


conveyor while ceiling-recessed blowers and sub-floor high-capacity exhaust ducts reduce excess paint vapor to a minimum. 





ANGLE MOUNTING OF LUMINAIRES and reduced mounting 
heights direct high-intensity illumination towards cars in areas 
where critical inspection is essential. Photo also shows inter- 
section of two conveyor systems with electrical interlocks for 
safety of both cars and personnel. 


semblies on building exteriors, above parking areas and 
around the testing track for protective, decorative and 
utility purposes. 

Modern utilization of light is also used for purposes other 
than illumination in areas devoted to assembly and testing. 
This is apparent by noting the application of photo-electric 
cells to operate protective interlocks, activate conveyors 
and accurately and rapidly orient headlights to conform with 
National highway safety regulations. By utilizing light in 
Several forms, therefore, safety to personnel and to cars in 
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ILLUMINATED EXTERIOR SIGNS are roof-mounted at either 
end of the plant and groupings of 1000-watt incandescent flood- 
lights are positioned above window-washing trolley beams to 
illuminate landscaped grounds. Ground-positioned floodlights 
also direct light to buildings. 


production is increased, glareless visibility is achieved and 
baking cycles are speeded through the huge infra-red ovens 
where priming and finishing coats of selected enamels are 
bonded to the cars. 

With emphasis placed definitely upon a reliable electrical 
distribution system, accurate control, high-level illumina- 
tion and maximum utilization of power tools and motor- 
ized equipment, Ford is again repeating the miracle of top- 
flight industrial production—production based squarely 
upon electrical know-how. 
























































Outstanding Electrical Construction... 








FIRST NEW 1949 MERCURY to roll from the Metuchen 
assembly line is critically inspected by plant engineer R. J. 
Neville (hand on tire) and group of foremen. Prior to final 
assembly. .. . 





INFRARED BAKING OVEN, containing 3700 heating lamps, 
bakes body enamels with tunnel temperatures at 300 degrees. 
Body panels, shipped to Metuchen from other plants, are 
unified by .... 
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ELECTRICAL APPLICATIONS 





Since the function of the plant is assembly rather than 
manufacture, engines, chassis, body panels, wheels, acces- 
sory parts and materials fabricated in other plants are re- 
ceived by rail daily and are transferred from box cars to 
parallel overhead conveyor lines extending from loading 
platforms to the many local sub-assembly and finishing 
areas. In these bee-hive sections, panels are clamped over 
body bucks and welded into completed shells; bodies are 
spray-painted and baked; engines, front ends, upholstery 
and wheels are readied in separate areas; chassis gradually 
assume their distinctive forms as component parts are trans- 
ferred from sub-assembly lines; and completely assembled 
vehicles slowly roll along the final line for inspection, test- 
ing and delivery. 

Throughout the plant, electrical operation is predominant, 
Six miles of overhead and floor-flush conveyors crawl for- 
ward with parts and finished products, motorized cranes 
and hoists are in extensive use; baking of enamel is 
rushed in tremendous 3700-lamp infra-red oven-tunnels, 
welding units and power tools are numbered by the thow- 
sands; high-intensity illumination is provided for all ex- 
terior and interior areas; controls combine manual, auto- 
matic and electronic operation from both motor-based and 
remote stations; while kitchen, hospital, office and testing 
equipment is extensively electric. 

Practical electrical installation and application methods 
are numerous. One example is the utilization of hot-rail 
tell-tale lights mounted at intervals along the monorail beam 
carrying trolley feeders for the traveling crane spanning 
the double-track railroad siding. Three tell-tale lights are 
used in all, each station connected to a different pair of 
phase trolleys. Steel hinged-cover enclosures, each mount- 
ing a 50-watt ruby lamp and a 30-amp. 2-pole 250-volt fuse- 
block, are fastened above the monorail beam. Lamps re- 
main lighted so long as conditions remain normal but, 
should a ground develop whereby any two phases are short 
circuited, the affected tell-tale lamp will go out, instantly 
notifying maintenance electricians on duty of the fault and 
location, permitting them to cut the power and repair the 
short before serious damage results. 

Another practical installation is that of the electrical 
interlocking systems, used extensively along the various 
assembly lines to protect traveling products, equipment and 
personnel. For example, eight interlocks are installed in 
each paint spray tunnel where cars are raised, lowered and 
turned as they move forward. Should car bodies come in 
contact with any obstruction, these interlocks bring all 
motion to a standstill until the obstruction is located and 
removed. Also installed within spray booths are high ca- 
pacity exhaust ducts that draw excess paint vapors down- 
wards into water-spray raceways. Vacuum is maintained 
at a high level so that adjacent cars in the tunnel, simul- 
taneously being sprayed with different colors, are ‘not 
marred by air-borne contrasting paint. 

The use of blowers is widespread, for the greater portion 
of the air admitted to the plant is blower-forced through 
fiberglas filters to remove foreign particles, and through 
water screens to create proper humidity. Fans also are 
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automatically activated to raise louvres of roof-mounted 
exhaust vents, vents closing by gravity when fans are off. 

Still another utilization of blowers is at exterior en- 
trances, where unit heaters are mounted to combat the 
infiltration of cold air during winter months. Electrically 
interlocked with these sliding doors, heaters and fans func- 
tion only when doors are opened, and hot air is directed 
towards the openings to neutralize the cold inrush. 

The construction of many Ford cranes is unique, and 
further illustrates practical industrial design and applica- 
tion. By combining the features of swing booms, monorail 
hoists and tandem-rail cranes, loads can be carried from 
boxcars to sub-assembly lines or can be shifted around in- 
dividual assembly areas in any desired direction, and 
suspended, raised or lowered in any desired position. 

In addition to electrical hoists, electrically controlled 
hydraulic lifts are practically employed; one example being 
a hydraulic lift which descends to the track level of the 
recessed railroad siding to permit the passage of cars, and 
rises to the level of the plant floor to permit bridging the 
depressed tracks when cars are not on the siding. 

Moving into areas where hundreds of hand tools are in 
use, another practical method is discovered in the use of 
high-cycle current. Although voltage is regulated at 230, 
frequency is converted from 60 to 180 cycles by means of 
three high-cycle m-g sets located on platforms above the 
assembly areas. High-cycle distribution is carried to 
power tools through 17 panels, 124 connected circuits, 
separate junction boxes and extensive runs of Trol-E-Duct. 
In addition to increased tool speeds and the greater avail- 
able power, tools are operative only at 180 cycles and per- 
sonnel are thus discouraged from removing hand-operated 
equipment from intended locations in assembly areas. 

Not only in assembly areas but throughout the plant, 
accent is upon electrical operation. This is emphasized, 
among other areas, in the kitchen, where motors and equip- 
ment total 20-hp. and 172-kw. of load. Included in this 
area are electrical dishwashers, stoves, baking ovens, 
mixers, broilers, donut machines, fryers, ranges, steam 
tables, refrigerators, drinking fountains, ice cream cabi- 
nets, toasters, coffee makers, compressors, glass and silver 
washers, garbage disposal units, potato peelers and flake-ice 
machines. Four power panels, single and 3-phase, 208/120- 
volt, 4-wire, control this equipment. 

_ Throughout this modern assembly plant, progressive de- 
sign, construction and installation know-how are combined 
through architectural craftsmanship, structural abilities and 
efficient electrical translation. 





ARCHITECTS: 
Albert Kahn Associated Architects and Engineers, Detroit, 
Mich. 


GENERAL CONTRACTORS: 
Wigton-Abbott Corporation, Plainfield, N. J. 


ELECTRICAL CONTRACTORS: 
Beach Electric Company, Newark, N. J., and Fischbach 
and Moore, New York City. 
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EXTENSIVE WELDING with segregated power feeders. Plant- 
wide emphasis is electrical, with conveyors, cranes, busduct and | 
illumination aiding production. High-cycle feeders carry 3 
power for . 





HIGH SPEED POWER TOOLS, suspended by safety balancers and " 
operating from trolley duct circuits. Tool chucks carry variety of 
accessories to facilitate wide range of operations formerly done by 


hand. 
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TOOLS, tapes, expansion sleeves, ground clamps, guy wires, coaxial cable, rawl 


HE era of television no longer is 
T on the way. It is here! And, re- 
flecting this fact, many new multi- 
ple dwellings are being equipped with 
television outlets; including this facil- 
ity with such standard services as 
plumbing, heating and lighting. With 
this growing acceptance, television is 
rapidly becoming an essential to resi- 
dential living rather than being merely 
a desirable luxury, and television own- 
ers are depending more and more upon 
their television installations for enter- 
tainment. It is obvious, therefore, that 
television already is an integral part of 
the American pattern for gracious 
living. (“Television Antenna Sys- 
tems”, E. C. and M., June, 1947). 
Since a satisfactory installation of 
a master antenna system in a multiple 
dwelling, or an individual antenna in- 
stallation for a commercial establish- 
ment (restaurants, hotels and bars) 
depends upon trained, competent work- 
manship, this lusty new multi-million- 
dollar industry presents a wide field 
to installation contractors. To famili- 
arize these men with the fundamentals 
of installation, this article will attempt 
to analyze these new techniques and 





plugs and screw eyes are included in the list of equipment and material required. 


discuss the recommended tools in- 
volved. 

While antennas used for individual 
television receivers and for master an- 
tenna systems may differ radically in 
design, the fundamental mechanics for 
installing the antennas are relatively 
constant. First to consider is the 
question of working tools. As indi- 


_cated (above), the tools normally re- 


quired approximately 20 in number, 
this total including: 

Electric drill (slow 
4-inch masonry drill bit 
carbide) 

Electric drill 
1-inch drill bit 

4-inch star drill 

Hand tools; such as hammer, hack 
saw, pliers, etc. 

4-20 Ackerman-Johnson lead expan- 
sion sleeves 

Ackerman-Johnson tool 

Antenna masts and ground clamps 

Soldering iron and rosin core solder 

Phosphor bronze guy wire and 
porcelain insulators 

4-inch bolts (galzanized or brass) 

Coaxial cable 

300-ohm twin lead 


speed) for 
(tungsten 


(high speed) for 


TELEVISION ANTENNAS 
AND ANTENNA SYSTEMS 


Competent workmanship, 
combining training with 
the selection of proper 
tools, is essential for a 
satisfactory installation of 


approved equipment. 


By Ira Kamen 


Manager, R.C.A. Television Antenna 
Department, Commercial Radio-Sound 
Corporation, New York City. 







Raw] plugs and tools 


Nailit knobs and insulated screw 
eyes 

Wood brace and bits 

Staples and tacks 

Friction and rubber tape. 

While all of these tools are in com- 
mon use, the exact list naturally will 
vary in accordance with the type of 
roof which may be of brick, wood, tile 
or slate. 

Before mounting the antenna, survey 
engineers usually conduct tests before 
selecting a fixed position. For exam- 
ple; on apartment houses, roof para- 
pets and elevator penthouses frequently 
are selected as the best locations for 
affixing bracket supports. (“Television 
Master Antenna Systems”, E. C. and 
M., Jan., 1948). 

After being definitely located by 4 
television engineer, the antenna is it- 
stalled by an electrical contractor 1 
conformity with building codes and 
recommended practices. 

When bracket supports are installed 
in common brick, holes should be 
drilled directly in the brick rather than 
into the cement between the bricks. 
Although drilling brick is harder than 
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BRACKET HOLES, located directly in the brick rather than the cement between bricks, are made by either rawl tools (a) or 
star drills (b). Lead expansion fitting, inserted in hole (c), is embedded securely (d) by hammering it with an expansion tool 






designed for the purpose. Bolt-held antenna clamps give firm support to metal masts (e). Coaxial cable and twin lead for 
receiver are supported by insulated screw eyes or nailit knobs (f) forced into rawl plug center (g), and unused groove of mallit j 
knoh is balanced by short stub of extra cable. — | | 
piercing the cement, the practice will pansion fitting should be inserted (Fig. and ground clamps attached to either iii 
” eliminate the possibility of water leaks, C), after which the lead expansion a water pipe or some other suitable li 
crumbling of joints and the eventual sleeve is hammered to properly imbed earth ground located on the roof. 
loosening of brackets. it in the hole. Experience with the On individual television installations rf 
In using electric drills, an extension expansion tool will soon determine the where contractors run coaxial cable i 
cord at least 200-feet in length should amount of hammering required. without conduit, the coaxial cable or | 
. be available. It will then be possible After fittings are installed in the twin lead may be guided along the 
u to use accessible power outlets which brick, antenna mast clamps can be roof structure by means of nailit knobs 
af are often several floors below the roof mounted with 4-inch bolts, and the or insulated screw eyes installed in the 
le level in stairwells. In drilling, care antenna mast inserted through these brick structure. It should be clearly 
should be exercised if the life of the clamps which can be selected to fit the understood that the 300-ohm twin lead 
y masonry drill bit is to be prolonged particular type of mast being used. transmission line, required for many 
and if the temper of the bit is to be The mast is firmly secured by tighten- individual television receivers, defi- : 
P protected against excessive heating. ing the holding bolts (Fig. E). To  nitely must not be run in conduit. 
r Bits are expensive items, and they may assure a snug fit, rubber tape can be Installation of knobs and screw eves | 
Y be protected through the practice of used as a gasket between clamp and __is accomplished by: F 
‘ begining a hole with a rawl tool mast and, where additional clearance Piercing the brick with a rawl tool, i 
(Fig. A). When the drill is finally is necessary, clamps may be fastened working the tool by hand and hammer H 
used to complete the hole, binding, to brackets. until sufficient depth is obtained; ij 
strains and overheating of the bit will If it is necessary to extend the an- Inserting the rawl plug into the j 
be minimized. tenna mast, consideration should be hole; 
{ When electric power is not available, given to the expected life of the in- Pushing the nailit knob or twisting 
a Star drill can be used to make the _ stallation and, in this connection, it the insulated screw eye into the rawl 
necessary holes. Experienced turning is well to note that aluminum conduit plug center (Fig. G) ; and i] 
and hammering will produce holes masts, while costing slightly more than Fitting the coaxial cable through the i 
comparable to those made by an electric steel masts, have a far greater resist- nailit knob and finally tightening the f 
drill but the work will naturally be ance to corrosion. But regardless of knob. In the case of insulating screw i) 





Slower and rougher with the mechani- 
re tool. When a hole is completed, a 
4-20 Ackerman-Johnson type lead ex- 


whether masts are of steel or alumi- 
num, they should be grounded for light- 
ning protection by means of bus wire 
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eyes, coaxial cable or twin lead is 
pulled through the applicable fittings. 
There are three fundamental ele- 
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INDIVIDUAL PADS in the antennaplex 
amplifier are installed for each television 
booster channel and are adjusted to com- 
pensate for the varying signal levels from 
the various transmitter stations. 


ments in a television antenna installa- 
tion: the antenna, transmission line, 
and television receiver. 

The function of the antenna is to 
pick up transmitted signals which are 
relatively free from interference and 
reflections (so-called ghosts), and of 
sufficient strength to energize the tele- 
vision receiver. These antennas take 
various forms to provide the character- 
istics necessary to meet specific televi- 
sion installational requirements. 

The function of the transmission line 
is to connect antenna with receiver. 
Two types of transmission cable are 
commonly employed; a balanced, inex- 
pensive 300-ohm line with a very low 
attenuation, and an unbalanced 73-ohm 
coaxial line. This latter cable, being 
shielded and having a lower impe- 
dance, is preferred and standardized by 
many manufacturers of higher-priced 
television receivers because of its im- 
proved signal-to-noise ratio. But 
whether cables have resistances of 
either. 300- or 73-ohms, the resistance 
must remain constant on all television 
channels. 

Perhaps the most important factor in 
a television installation is the matching 
of receiver input with transmission line 
impedance for, when incoming signals 
are completely absorbed by the re- 
ceiver, reflections are eliminated and 
there are no standing waves on the 
transmission line to mar the television 
pictures and attenuate the signal level. 
Antenna impedance is only important 
from the standpoint of power transfer, 
since maximum power is transferred 
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only when antenna impedance matches 
the line. 

Electrical contractors installing 
transmission lines have several re- 
sponsibilities, including : 

To provide new certified coaxial 
cable, since much of the cable on the 
present surplus market does not con- 
form to existing commercial stand- 
ards; 

To use only solid pieces of cable, 
totally free from splices, and 

To make all coaxial fittings in exact 
accordance with manufacturers’ speci- 
fications (Below, right). 

Probably the largest market for in- 
stalling master antenna systems is in 
the field of multiple dwellings and 
commercial buildings. 

An electronic master antenna sys- 
tem for multiple dwellings, to merit 
the approval of the Television Broad- 
casters Association, must solve four 
problems: 

Provide high quality television pic- 
tures on all television channels, and 
strong FM and AM signals over a 
single cable, 

Minimize the effect of television re- 
ceiver oscillator radiation, 

Permit adjustment of a wide range 
of signal levels from television sta- 
tions, and 

Allow connection of television, AM 
and FM receivers to the system with- 
out altering the outlets for each type of 
receiver. 

For example; the RCA Television 
FM-AM antennaplex system solves 
these problems in the following man- 
ner: 

An individual directional array is 
installed for each television channel. 
By installing individual antennas, this 
system provides the best television sig- 
nals receivable in the area, on each 
television channel. The FM antenna 
has a non-directional pick-up pattern 
which assures FM reception from all 
stations regardless of their direction 
with respect to the multiple dwelling. 
The AM whip antenna also has a non- 
directional pattern and picks up all AM 
standard broadcast stations transmit- 
ting in the area. 

The effect of one television receiver 
upon another in the system is mini- 
mized by the isolation provided in the 
distribution transformers and individ- 
ual outlets. There is a minimum isola- 
tion between any two outlets of 100,- 
000 to 1, or 50 db. Even if one 
television receiver has a shorted input, 
it will not affect any other television 
receiver connected to the system. 

The antennaplex amplifier (upper 
left) has facilities for the installation 
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of individual pads for each television 
bouster amplifier channel. These pads 
are adjusted by the installation engi. 
neer to compensate for the varying 
signal levels from each television 
transmitting station. 

The television FM-AM outlet has 
been designed to fit the standard 
outlet box. The outlet has a coaxial 
receptacle for plug connection of tele. 
vision and FM receivers and a three. 
pronged polarized receptacle suitable 
for connection to any type of AM 
standard broadcast and short wave 
radio receiver. A special filter is in. 
stalled in the outlet which permits an 
AM receiver and a television or FM 
receiver to operate simultaneously 
without effecting the other. 

These outlines of recommended pro- 
cedure are based upon the successful 
operation of many satisfactory installa. 
tions. 

Contractors installing systems of 
this type and working in cooperation 
with engineers representing R.C.A, 
train personnel in handling coaxial 
cable, fittings and _ television an- 
tennas in accordance with exacting 
requirements. For this new industry 
involves new techniques; solder guns 
have replaced soldering irons, and 
cables are now guided rather than 
pulled through conduit. To provide 
installation contractors with technical 
information and know-how is a service 
which manufacturers have willingly 
assumed and, with this guidance, the 
most complicated television installa- 
tions can be completed safely, surely 
and with maximum effectiveness. 
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COAXIAL FITTINGS must be assembled 
and used in exact accordance with man 
facturers’ recommendations to isu 
guaranteed service from installation. 
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PROGRAM FOR THIRD INTERNATIONAL LIGHTING EXPOSITION AND CONFERENCE 
March 29 through April 1, 1949, Stevens Hotel, Chicago 


Tuesday, March 29 Conference Session 
Chairman: L. E. Tayler, Pres., Illuminating Engineering Soc. 
10:00 A. M—”Y B in Dark?” 
G. T. Morrow, Chairman, Exposition Operating 
Committee 
10:03 A. M.—”New Light on Planned Lighting” 
L. E. Taylor 
10:15 A. M.—”One Interest: One Goal”—Welcoming Address 
B. W. Clark, President, N.E.M.A.; Vice-Pres. 
Westinghouse Electric Corporation 
11:00 A. M.—Presentation—Merit Awards 
R. D. Bradley, Chairman, Merit Award Contest 


8:30 P. M—Exhibitors’ Night—Grand Ballroom, Stevens Hotel 
Entertainment—presented by the Exhibitors 
(Admission by ticket only) 
Thursday, March 31 Conference Session 
Chairman: E. R. Acker, President, Edison Electric Institute; 
President, Central Hudson Gas & Electric Corp. 
10:00 A. M.—"The Power Company's Part in Lighting Sales” 
E. R. Acker 
10:15 A. M—"Why Atomic Energy Cannot Be Used As Power 
At This Time” 
W. F. Davidson, Research Engineer, Consolidated 


Committee 
12:00 Noon—OFFICIAL OPENING 


Third International Lighting Exposition 
Wednesday, March 30 Conference Session 
Chairman: D. M. Salsbury, Vice-President, N.E.W.A.; Pres., 
Westinghouse Electric Supply Company 
10:00 A. M.—"The Wholesalers’ Part in Lighting Sales” 


D. M. Salsbury 


10:15A.M.—"Where Do Business and Lighting Go From 


Here?” 


Eric Johnston, President, Motion Picture Associa- 


tion of America, Inc. 


11:00 A. M—"What the Lighting of the Future Will Mean to 


You” 


A New Presentation and Demonstration by— 
Lamp Department General Electric Co., Nela 


Park 


Edison Company 
11:00 A. M—”Glass Comes of Age” 


Lecture and Demonstration 
H. G. Vogt, Research Physicist, Corning Glass 
Works 


Friday, April 1 Conference Session 
Chairman: R. W. McChesney, President, National Electrical 


Contractors Association; President, Harry Alex- 


ander, Inc. 
10:00 A. M.—"The Contractors’Part in Lighting Sales” 
R. W. McChesney 
10:15 A. M—"A Little Light on Color” 
J. E. Garnsey, Colorist 


11:00 A. M—”Plastics, The New Look in Lighting” 
F. W. Tetzlaff, Plastics Department, Rohm & 


Haas Company 





New Light on Planned Lighting 


Third International Lighting Show in Chicago 


March 29 - April 1 will feature exhibits of new 


lighting developments and design and four con- 


ference sessions. 


in lighting application, lighting 
"U8 progress, and the future of light- 
ing is the Third International Lighting 
Exposition and Conferences, which 
are to be held in the Stevens Hotel, 
Chicago, March 29th through April 1, 
1949, Sponsored by the Commercial 
and Industrial Lighting Equipment 
Section of the National Electrical 
Manufacturers Association, the four- 
‘Y Program is designed to put “New 
Light on Planned Lighting”. Follow- 
ing the successful program patterns of 
the First and Second Lighting Exposi- 
tions, there will be outstanding exhibits 
'y leading lighting equipment manu- 
‘acturers, many hundreds of Merit 
Award winning case studies in light- 
N§ application, and four outstanding 
Conference sessions covering a broad 


My for all who are interested 


range of lighting topics and industry 
problems. 

One Exposition highlight will be 
the presentation of Gold Seal and 
Merit Awards to the winners in the 
various classifications of the Merit 
Award Competition. This Competi- 
tion covered Lighting Case Studies 
which were designed or installed dur- 
ing 1948. Contestants will include 
electrical contractors, utility lighting 
and power representatives, architects 
and consulting engineers, electrical 
wholesalers and their lighting special- 
ists and salesmen, and owners and 
users of industrial and commercial 
lighting. The Award winning case 
studies, as well as all other submis- 
sions, will be on display throughout 
the Exposition period. 

Lighting equipment and accessories 
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manufacturers will have on exhibit not 
enly standard lighting products, but 
also many new lighting designs and 
developments which will be shown 
publicly at the Exposition for the first 
time. The exhibitors will feature the 
latest advances in Planned Lighting 
equipment for all lines of business—of- 
fices, stores, factories, schools, thea- 
tres, service stations, airports, play 
areas, laundries, etc. 

During the conference sessions 
which begin on Tuesday, March 29, 
lighting authorities will reveal the lat- 
est developments in illumination tech- 
nique, lighting trends, lighting prog- 
ress, selling plans, and installation and 
maintenance techniques. 

There will be an _ internationally 
known representative of American 
business on the Wednesday morning 
program. He is Eric Johnston, Presi- 
dent, Motion Pictures Association of 
America, who was formerly President 
of the United States Chamber of Com- 
merce. He has recently spent con- 
siderable time in Europe studying the 
international situation, and will speak 
on “Where Do Business and Lighting 
Go From Here?” 

























































Calling System Layout 


Call and return-call buzzer and annunciator systems are among 


the most widely used of all signaling apparatus. This article 


discusses this application layout and installation. 
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By A. A. Schuhler 


‘HERE are many signaling  sys- 
tems which come within the cate- 
gory of calling systems. However, 


in this article it is intended that it 
shall cover the plain call buzzer and 
annunciator systems, and the return- 
call buzzer and annunciator systems. 
These installations are as a rule quite 
extensive and are generally-used t 
call persons in their individual rooms 
or office from one central point. Typi- 
cal applications are nurses homes, 
dormitories, Y.M.C.A., Y.W.C.A., ete. 

A plain call system may be con- 
posed of a centrally located plate or 
block having a pushbutton for each 
outlying room or office. Each of the 
outlying stations would consist of 4 
buzzer. To extend this further the 
central calling station may be pro- 
vided with a buzzer, while the outlying 
stations may be equipped with a push- 
button in order to make it a return- 
call system. This enables the calle! 
person to answer the call and indicate 
that the signal has been received. Stil 
another feature may be provided on 
the outlying stations to assure recei\- 
ing calls even though the called person 
has temporarily left the room or desk. 
This is ‘a target or drop which remains 
visual until the return call pushbutton 
is operated, which action automatically 
resets this indicator. 

Annunciator systems operate i 
much the same manner. However, if 
these systems the annunciator 1s lo 
cated at one or more points. Plain 
pushbuttons at outlying stations ope! 
ate their respective drops in the al- 
nunciators. In return-call annunciatot 
systems the annunciators are provided 
with a pushbutton for each outlying 
station, and each outlying station 
provided with a buzzer and a pushbut- 
ton. The target or drop feature may 
also be incorporated into the outlying 
stations. If electrical reset type annul 
ciators are used each individual drop 
may be reset by another individual! 
pushbutton, or a pre-determined group 
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FIG. 1. Wiring diagram of return-call 
buzzer system. 


of drops may be reset collectively if 
desired. 

Lamp annunciator systems may be 
operated in much the same manner as 
drop annunciators. However, as a 
general rule if they are to operate from 
remote points from pushbuttons, each 
lamp is provided with a relay to keep 
the lamps illuminated until reset. Re- 
lays may be enclosed with the annunci- 
ators or may be installed in separate 
cabinets. Lamp annunciators may be 
operated from remote points by means 
of toggle switches of the single pole 
type in which case the lamps would be 
extinguished by the original station 
making the call. The use of three- 
Way switches permits the resetting at 
either the calling or the called station. 

In the systems described, all equip- 
ment whether installed concealed or 
exposed permits the conduit or race- 
Ways to be run directly into all outlet 
boxes. However, where pushbutton 
blocks are used, or where annunciators 
are located on desks, such equipment 
is usually equipped with flexible cords 
and terminal blocks or terminal boxes. 
Separable connectors may also be pro- 
vided on these cords or cables for 
making connections: to wiring in un- 
derfloor ducts and other raceways. 

In laying -out an installation, the 
routine of checking the specifications 
to determine the type of system, its 
leatures, components and construction 
should be followed. The manufacturers 
witing diagram should be thoroughly 
Studied, A plan should then be made 
showing the location of the equipment 
such as the outlying stations, the cen- 


FIG. 2. Riser diagram with layout details of a return-call buzzer system. 


tral control pushbutton plate, the riser, 
floor or main junction boxes, power 
supply and the number of wires re- 
quired between all points. For rigid 
conduit installations, the sizes of all 
conduits should be shown. A separate 
chart should be made to show the size 
of each junction or pull box, and the 
number of terminal strips and con- 
nectors. In addition a directory chart 
should be made to show the color code 
and the wire connections. Spare con- 
ductors and terminals on strips should 
be considered in every installation. 

A typical return-call buzzer system 
is shown in Fig. 1. The system func- 
tions as follows: Only one call can be 
made at one time since there is only 
one buzzer at the central control point 
to receive an answer. The central con- 
trol board has 40 pushbuttons and one 
buzzer. The outlying stations consist 
of one buzzer and one pushbutton. Op- 
eration of a pushbutton at the central 
control board will operate a buzzer at 
the respective outlying station. Oper- 
ation of the associated pushbutton in 
the outlying station will operate the 
buzzer in the central control board. 

A riser diagram of a conduit instal- 
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Box No. No. | Size | Size 
No. | Term. | Pairs | Block | Box 
J5 | 10 7 6” x 2” | 6” x ” 
sa | ae | oan | ote | orxte” 
“43 | 96 | 16 | 137«9” | 6rx 16" 
J | 34 18 Or x6" | 12” x12” 
y1 | 42 | 99 | 169"%9"1 6" x 90" 
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lation is shown in Fig. 2, and indicates 
the relative location of all return-call 
stations, the central control pushbutton 
board, junction or pull boxes, trans- 
former, and the number of wires be- 
tween all points with the sizes of all 
conduit runs. The location of the room 
stations, central pushbutton board and 
the transformer is shown on the elec- 
trical plans. In dormitories, nurses 
homes, Y.M.C.A., Y.W.C.A. and small 
hotels the location of the equipment 
is usually typical throughout the build- 
ing. The location of the junction and 
pull boxes is occasionally shown, how- 
ever, in most cases is determined by 
the contractor. The transformer should 
be located at a central point but is fre- 
quently near the central control board. 

The riser diagram shows a total of 
five junction or pull boxes, one for 
each floor where rooms are equipped 
with return-call stations. Terminal 
strips should be installed in all of these 
cabinets or Standard sizes 
should be selected as previously sug- 
gested for layouts of intercommunicat- 
ing telephone systems. The terminal 
strip in junction box Jl having 42 
wires should have 21 pairs of terminals 
(1-21 pair strip), junction box J2 
having 34 wires should have 17 pair 
of terminals (1-7 & 1-11 pair strip), 
junction box J3 having 26 wires should 
have 13 pair of terminals (1-16 pair 
strip), junction box J4 having 18 
wires should have nine pairs of ter- 
minals (1-11 pair strip), junction box 
J5 having ten wires should have five 
pair of terminals (1-7 pair strip), 


boxes. 


[Continued on page 131] 








































































Drive-in theatre projects present un- 


PLOT OF HIGHLAND THEATRE showing the electrical system serving the area. 


usual wiring and lighting problems. 


Ry Geo. B. Stone 


Manager, Pacific Electrical & Mechanical Co., Inc. 


Los Angeles, Calif. 























































RIVE-IN theatres, or, in the 

vernacular of the show people, 

the “ozoners”, represent a field of 
interesting and specialized wiring for 
the electrical contractor who will un- 
dertake to study the specialized prob- 
lems involved and put forth the extra 
effort necessary for the proper execu- 
tion of his job. 


This section of the amusement field - 


has been growing and improving to 
keep up with the modern trend in the 
theatre business. Apparently, climate 
and local factors have little to do with 
the number of such theatres. 

In a general way, an ozoner repre- 
sents approximately a $20,000 to $30,- 
000 job for the electrical contractor, 
depending on the size of park; snack 
bar and the type of fixtures used. The 
building is usually in some outlying 
community and on ground outside of 
the limits of the town or suburb where 
the large amount of land required, bor- 
dering on an arterial road, can be ob- 
tained more cheaply. The _superin- 
tendent on this line of work can there- 
fore make up his mind to driving any- 
where from 50 to 75 miles a day, much 
of it in a pick-up carrying this thing 
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and that. In addition, he will be re- 
quired to select his crew of electricians 
and helpers, including foreman, from 
the community and train them in the 
requirements of the work. 

A number of such installations are 
now either completed or in course of 
construction by our organization. No- 
table among them are half a dozen for 
the California Drive-in Theatre Co., 
at El Monte, Lakewood, Van Nuys, 
Colton, Burbank, and Orange, Calif. 
There is another that we are doing at 
the present writing, at San Bernardino. 
This is the Highland Theatre, owned 
by the Highland Theatre Co., Harry 
Deckerman president and owner, the 
architect being William Balch & Louis 
L. Bryan of Los Angeles. E. T. Wal- 
den is superintendent for the owner. 

At one time or another, a large num- 
ber of the readers of this publication 
have no doubt visited one of these 
drive-ins and sat in their cars on the 
low ramps and viewed the screen with- 
out neck strain. However, at such 
times their thoughts probably did not 
dwell too much on the size and intri- 
cacy of the electrical installation which 
made the attraction possible. So, tak- 
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ing this Highland Theatre as the basis, 
I shall summarize briefly the main 
characteristics of the theatre layout 
and the principal features of the elec- 
trical system, which extends from the 
street curb in front to a point behind 
the last row of “seats”. 

The marquee is located at the curb 
line, while the main building is approx- 
imately 200 feet back of it. The main 
building is 75 ft. wide and 68 ft. high 
and will carry the huge pictorial dis- 
play easily seen from a mile away. 
The lights on the building and marquee 
are neon, A bank of floodlights illumi- 
nates the building front and lights the 
way to the ticket booth at the right. 
This whole front, therefore, will be of 
intense brightness to attract trade. 

On the back side of the building, 
where the 42 ft. by 60 ft. screen 8 
erected, all must be in near darkness, 
with only enough light to enable the 
cars to maneuver into their places, and 
such lights as there are must be cafe 
fully shielded so that none of the 
patrons looking toward the screen will 
see them. Of these structures it may 
be said in general that in various places 
we are called upon to use light lavishly, 





REAR OF THE EL MONTE THEA. 

TRE in daytime. In the foreground is 
the projection and snack bar building. 
The sound posts are easy to see now, 
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THIS IS WHAT THE THEATRE OWNER must have in front—show information 
and sign attraction, all in a glare of light. 














RA. but at night it is a tricky electrical 
1 is problem to enable cars to find “seats” 


without throwing any light toward the 
ow, screen. 


















































while in the theatre proper we are con- 





a tinually fighting light. | 
“ Light from the marquee, building ‘ i 
ai front, and that originating from nearby 
the buildings and signs and from cars in [oe Saiiaimmeninemicsiicss i ea / : 


ind the street is shut off from the screen 
parking area by the building itself and 


by two high wing walls extending from THE CONTRACTOR’S TRUCK drives up to the Highland Theatre site with a 


. the Rliliar st an anble om eillier cide, load of cans to protect cable ends during paving. 

we high enough to take care of any light . 

igh spill-over coming from the front. 

fis Cars form in two lines on the en- : 

ny. trance drive and pass by the two-win- t. | 
ne dow ticket booth. Their headlights | | 
at must be turned off and the drivers pro- 
the ceed down the line to the various / 


sht tamps, which are arranged in semi- 
circles facing the screen, This pro- 











a cedure is not left to any method of 

ing, dead reckoning on their part, for they 
+ are half blind when they come in. They sngsfil 

pe are assisted by row marker lamps and 2 | 
the have the further assistance of ushers. , Sap 

and The ramps are slight convolutions or ‘, Sn ag 
a waves in the grade, 28 feet from crest — gs a a, 
a to crest. ‘The center part between con- ra, oe ee bk, Boag, \ 
will Volutions is level, while a typical sec- ‘ 4a7™. hd RAEI i i} 
may va rough an average ramp shows TYPE OF CONCRETE BLOCK used to support sound posts. Blocks are par- 

ces ’ Crest to be two feet above the level tially buried in the pavement. Superintendent Cummins indicates approximate 

hly, part. The height diminishes with dis- grade line. 
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CONDUIT FOR FEEDERS to ticket 


booth, Highland Theatre. All conduit for 
power and light and cable for sound are 
buried like this in earth below pavement. 


tance from the screen, so that all cars, 
after they turn from the lane and come 
to rest on the sloping side of the ramp 
face directly at the screen. When 
leaving, they go forward from the 
slope into the next lane and leave from 
the opposite end, which terminates in 
the exit drive. 

The dots along the ramps in Fig, 1 
show the locations of the sound posts. 
One post serves two adjoining cars. 
The speakers hang on the post, with 
sufficient cord to permit them to be 
lifted off and held or hung in the cars. 
The area, in the case of this theatre 
provides for 772 parked cars. In addi- 
tion there is seating capacity for 300 
people in a stand up front—pedestrians 
not entering in cars. The seats are ar- 
ranged in a circle facing the screen 
and on a radius of about 80 ft. there- 
from. These patrons come in through 
a separate entrance. 

Turning now to the drawing, the 
lighting scheme for the markers is 
readily followed. Drivers coming in 
from the ticket booth, with their head- 
lights turned off are many of them 
more or less blind. Even with the lane 
markers visible on the left, many 
would be as liable as not to run into 
the fence on the right. Therefore, the 
fence line is indicated by 25-watt fence 
lamps at intervals, in reflectors point- 
ing downward, lighting the curb, only, 
and a foot or two beyond it. The row 
markers, opaque on the side away from 
the screen, are 10 watt. There is also 
a row of 10-watt aisle markers placed 


bat oer es & 
‘ es 


THE ELECTRICAL CONTRACTOR furnished the sleeves and couplings to be 
molded into the concrete blocks to support sound posts at Highland Theatre. 








They were cut and threaded on the job. Note lug at lower end and couplings 


or nipple at the upper end. 


down the center of the aisle. Details 
of the fence lights and row markers are 
shown in the drawing. 

Back of all the ramp rows is what 
is called the “artificial moon”, which 
can be used on non-moonlight nights 
to facilitate the entrance and exit of 
cars. Up near the front, when the pic- 
ture is on, sufficient light comes from 
the screen, aided by the marker lights, 
to enable the drivers to get into place 
or leave. But this light diminishes 
with the distance from the screen and 
is ineffective after about half way back. 
Here, the artificial moon takes over 
and faintly lights that part of the area. 
It consists of a bank of mercury vapor 
lamps mounted on a 70-ft. pole, with 
four 15 amp. single pole circuit break- 
ers in weatherproof panel located three 
feet above grade line. 

In the case of this particular project, 
we, as electrical contractors were 
called upon to perform the following: 

(1) Furnish and install all rigid con- 
duit for light and power and two-con- 
ductor cable for sound. They are 
buried in the earth under the paving, 
laid in trenches dug before paving. 

(2) Completely connect everything, 
including light, power and sound. 

(3) Furnish and install all switch 
gear and panels. 

(4) Connect all electrical equipment 
furnished by others, such as ventilation, 
refrigeration and appliances. 

(5) Furnish threaded sleeves and 
couplings for connecting sound posts 
to bases. 





(6) Furnish and install floodlight 
banks in front of building. 

(7) Furnish mercury vapor lamps 
and install them on the pole for the 
artificial moon. 

In connection with the installation 
of the sound posts, a rather interesting 
problem turned up. The concrete bases 
for these posts were precast by the 
theatre company. One section through 
the large end of the block is shown in 
the drawing. The whole block is 
shown in one of the photographs. A 
2-in. conductor sleeve is cast in the 
block, with lugs at the lower end and 
threaded for a coupling at the top, 
one half of the coupling being em- 
bedded in the block and one half pro- 
jecting above the top. The two inch 
sound post is screwed into the coupling 
later, after the block is in place, The 
cable ends from the trench pass through 
a groove in the bottom of the block 
and up through sleeve, coupling and 
post into the transformer and control 
box mounted on top of the post. 

The installation would have beet 
simple enough had we been able to set 
the blocks before paving and pull the 
cable ends up through at that time. But 
it would have been practically impos 
sible for the paving contractor to place 
the asphaltic material and roll it prop 
erly in and around through the forest 
of posts. Therefore, the paving had 
to be done first, covering the whole suf 
face, and later the post points had al 
to be relocated and excavations made 


[Continued on page 161] 
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URTHER progress has been made 

on the reorganization of code-mak- 

ing machinery by the new stream- 
lined Correlating Committee which was 
formed after the dissolving of the 
Electrical Committee of NFPA last 
year. 

The National Fire Protection Asso- 
ciation, sponsors of the National Elec- 
trical Code, has issued the following 
revised “National Electrical Code Pro- 
cedure”, the result of the work of the 
Correlating Committee to date. 


Electrical Section, NFPA 

The NFPA as_ sponsor of the 
Code, has organized an Electrical Sec- 
tion. One function of the Section is 
to provide opportunity for presenta- 
tion and discussion, in open meeting 
of proposals for revisions of the Code. 
In addition, proposals may be filed 
by members of the Section or by the 
public with the Secretary of the Sec- 
tion and its Correlating Committee. 


Regulations of NFPA 


The activities and program of the 
Electrical Section are subject to the 
Regulations for Sections of the Asso- 
ciation, 


Membership of the Section 


Membership in the Electrical Sec- 
tion is open to any associate member 
of the Association and to designated 
tepresentatives of an organization 
member. 


Meetings of the Section 


The Section will meet annually at 
the time and place of the National Fire 
Protection Association’s annual meet- 
ing (unless omitted on the request of 
the Section with the consent of the 
NFPA’s Annual Meeting Program 
Committee). Other meetings of the 
Section may be held at times and 
places it may select. 


National Electrical Code Committee 

The Electrical Section reports its 
recommendations to the Association 
concerning revisions of the National 
Electrical Code which have been pro- 
posed by the National Electrical Code 
Committee of the Section. 

The functions of the Committee are: 

A. Interpreting provisions of a cur- 
tent edition of the National Electrical 
Code, including Supplements. 

_B. Handling proposals for Tenta- 
tive Interim Amendments of a current 
edition of the National Electrical Code, 
including Supplements. 


NEW CODE 


PROCEDURE 


New channels for interpretation, amendments 


and revisions are outlined for reorganized code- 


making committees and panels. 


C. Developing, periodically, revised 
editions of the National Electrical 
Code, including Supplements. 

The National Electrical Code Com- 
mittee consists of: 

1. A correlating Committee, and 

2. A number of Code-making Panels. 


Correlating Committee 
Membership 

The membership of the Correlating 
Committee shall be appointed by the 
Board of Directors of the National 
Fire Protection Association. The 
Board also appoints the Chairman of 
the National Electrical Code Com- 
mittee and of the Correlating Com- 
mittee and a non-voting Secretary of 
both Committees. 

Functions 

The Correlating Committee has the 
following functions: 

1. Determines the policies and steps 
incident to revising the National Elec- 
trical Code. 

2. Organizes the 
Panels. 

3. Reviews all reports by Code- 
Making Panels that recommend 
changes or additions to the National 
Electrical Code and Supplements; ap- 
proves them, or directs they be re- 
ferred back for further study. 

4. Determines upon the Approved 
Procedure for interpreting the Na- 
tional Electrical Code, or Supplements. 

5. Determines the general procedure 
with regard to proposals for Tentative 
Interim Amendments of the Code or 
Supplements; and reviews recommen- 
dations of Code-Making Panels with 
respect to Tentative Interim Amend- 
ments, and, if acceptable, approves 
them in the name of the National Elec- 
trical Code Committee. 

6. Reports to the Electrical Section 
and to a general meeting of the NFPA, 
the sponsor, its approval of a proposed 
new Edition, or of a Supplement, of 
the National Electrical Code, recom- 
mending final approval as a Standard. 


Code- Making 


1 
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Meetings 

Meetings of the Correlating Com- 
mittee shall be held at the call of the 
Chairman. Seven members shall con- 
stitute a quorum. Action by the Com- 
mittee approving changes in the Na- 
tional Electrical Code shall be on the 
basis of at least seven affirmative votes ; 
provided that if any absent member 
registers disapproval the action must 
be reaffirmed by letter ballot or at 
a later meeting of the Committee. 


Revision of the National 
Electrical Code 


To be approved and recommended 
by the Correlating Committee a re- 
vision of the National Electrical Code 
shall be: 

A. A Tentative Interim Amendment, 

B. A Supplementary Revision, or 

C. A General Revision. 

A, Tentative Interim Amendments 
—A Tentative Interim Amendment 
is a revision applied for and processed 
in accordance with the Approved Pro- 
cedure for Tentative Interim Amend- 
ments. 

Note: This Procedure as now ap- 
proved by the Correlating Committee 
is, in principle, that previously in effect, 
in accordance with which several 
tentative amendments were announced 
by the former Electrical Committee. 

B. Supplementary Revisions—A 
Supplementary Revision of the Na- 
tional Electrical Code will ordinarily 
appear at yearly intervals as the result 
of reports from one or more Code- 
Making Panels that recommend amend- 
ments of Articles of the Code or 
propose new Articles. Supplementary 
Revisions will be identified according 
to the year of their publication. Their 
respective contents may have further 
consideration when a General Revi- 
sion is undertaken. 

C. General Revistons—A_ General 
Revision of the National Electrical 
Code will be planned as follows: 

(Continued on page 188) 











































































it UCAL ENGINEERS 
134, ALBANY STREET, LONDON, N.W.1. 
Telephoor: EUSton 3763 





Dee 


INSTRUCTIONS RECEIVED FROM CUSTOMER 


Customer's Detivery 
Reference Oave 


Await iastryctions 
10 praceed:— 





FITTERS REPORT (Dismantling) 


SECTION 0. 





Volts. 
Paw, 
OTHER DETAKS 


ACCESSORIES. 


PARTICULARS Of EQUIPMENT RECEIVED. 
Motor Generator No. 


SECTION A. 

Serial No. 

Make Frame 
AMPS RPM, 


OC ACARD 
Type Cycles 
ROTATION (From N.D. end) 


Pulley-fat-V 1-2-3, Haif coupling Key Term: nal-cover-boabdlock fan Flexible cord/Adagror Starter. 





REPORTED DEFECTS 


SECTION 8. 








Condition of Windings 


Bearings 
Brushes, Brushgear 
Other parts 


Sxaror Field Retar Armature 


Comm. or Rings... 
Seg. Swieeh..* 





REPAIRS TO BE CARRIED OUT 





SPARES REQUIRED 


SECTION C. 























CORE OF PAPER PROCEDURES is 
quadruplicate form containing all inform- 
ation pertaining to the job. Winding 
data is filed on separate data card. 


T was one of Hitler’s H. E. bombs 
in 1940 that landed us into the motor 
repair business. One night a direct 

hit demolished our workshops and next 
day I sought and secured bigger and 
better premises. In those days there 
was a big demand for getting electric 
motors repaired and rewound, and as 
we now had plenty of space I decided to 
equip part of our new premises for 
this work. 

8000 square fect of floor space was 
laid out for repairs and rewinds, and 
we constructed right down the centre 
of our ground floor shop a long steel 
bench consisting of Morrison Indoor 
shelters. These are the correct height 
for benches and ideal for heavy motors. 
During the war they served a dual 
purpose, our employees could duck un- 
der these when bombs fell or when 
“Doodle-bugs” passed overhead. At 
that time nearly all our work was for 
factories and various branches of the 
fighting services, including the Ameri- 
can Army and 8th Air Force. 

When the war finished and our ex- 
service men returned we set to work 
to tackle peacetime problems and to 
organize our motor repair work so as 
to be able to give our customers reli- 
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EVERY MACHINE is thoroughly examined on the day it is received, and a report 
















is sent to customers as to what repairs are necessary. 


METHODS FROM 


A LONDON SHOP 


How a British motor repair firm organ- 
izes shop procedures and paper work. 


By William E. Steward 


William Steward & Company, Ltd. 
London 


found 


We 


that most of our new customers came 


able and prompt service. 


to us because other repairers had not 
given them satisfaction, and we there- 
fore took the trouble to find out what 
had made them dissatisfied. 

We found that the 
were (1) Delivery promises not kept. 
(2) Work not carried out thoroughly. 
Although costs are always important 
this is not always a major factor, and 


main reasons 


customers will very often willingly pay 
more for repairs if they are carried out 
speedily and thoroughly. 

Although it is impossible to apply 
mass production methods to this type 
of work where practically every job 
is different and where numerous prob- 
lems arise every day, we decided to 
get down to a systematic method and 
to break down the work into separate 
and definite stages. This enables men 





to specialize on the particular branches 
of the work they are most capable 0! 
doing, and to use skilled labor to the 
best advantage, and it also enables us 
to keep a close check on the progres 
of each job and to insure that nothing 
is overlooked. 
Our whole 
printed form which we call “Form 
S.1” A set of four forms is issued for 
cach motor. No. 1 for Customer. No.2 
for Workshop. No. 3 for Accounts 
Dept. and No. 4 for Progress Office: 
On these forms are typed full name 
plate details of machine, accessories 
received with machine, Customer § 
observations. Our report on examina 
tion, details and price of spares ™ 
quired, and an estimate of the cost 0! 
the work, 
The customer’s copy is posted to him 
the same day as machine is recetve, 


system is based on 4 
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TAKING DATA of windings of an armature be- 


fore stripping. 


THE WORKS OFFICE keeps up-to-date records 


of every machine under repair. 


or at latest the following day, this en- 
tails a very prompt examination of all 
incoming machines, but it assures the 
customer that his motor is being dealt 
with promptly and also advises him 
When he can expect it back and how 
much it will cost. There are excep- 
tional cases when we cannot give a 
definite delivery date or estimate of 
cost, but in 80 percent of our jobs we 
are able to do so. 

The Accounts copy goes to Accounts 
Dept. and on this they have a copy of 
our estimate and report. The back of 
the Accounts Copy is arranged as a 
Costs Sheet and enables a detailed rec- 
ord of costs to be entered as work pro- 
ceeds, 

The Progress Copy goes in Progress 
File and on this is entered every day 
the stage reached in the work. The 
Works Manager consults these fre- 
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SKIMMING SLIPRINGS on a 20 hp. rotor. 


Slotting machine for 


cutting keyways in pulleys is seen on right. 


ice Engineers. 


quently and is able to give reliable in 
formation to customers. 

The most important the 
Workshop copy. This is printed on 
thicker paper, it accompanies the ma- 


copy is 


chine during all stages of the work, 


and workmen write their 
the spaces provided for each depart- 
ment. the 


history of the work being done, and 


reports in 


It gives every workman 
when the job is complete is filed for 
record. 

When a machine is received for re- 
pair it goes first to Reception Bay. 
Here full details are taken, including 
accessories and the machine is given 
a Job Number and labelled with this 
number. These labels are issued for 
each machine so that main parts can 
be labelled when dismantled. Red 
labels are issued for very urgent jobs. 
It is then immediately sent to Exami- 


URGENT REPAIR JOBS are delivered and reinstalled by our Serv- 


nation Bench. This bench is equipped 
with test plugs for various voltages 
both tester, 
starting resistances, flash tester, meters 
etc. We use a Mains operated insula- 
tion tester which is fixed on the panel, 
it is less likely to become damaged 
than a portable instrument and can be 


a-c and d-c, insulation 


easily operated by one man. 

On the examination bench the motor 
is dismantled so far as is necessary to 
find out what is wrong with machine, 
and what repairs and spares are neces- 
sary to put it in first class condition. 
These details are entered on Section B 
of the Form. The Form is then handed 
to storekeeper who enters price of 
spares, and these are allocated to the 
job. The remaining copies of the 
Form are then typed and the Cus- 
tomer’s copy is dispatched. 

[Continued on page 160] 


FEBRUARY, 1949 























ELECTRICAL SERVICE in the 


A report on recommended types of power installations throughout the 
general hospital prepared as a guide to architects and electrical con- 
tractors by the Federal Security Agency, U. S. Public Health Service® 


SERVICE 


(a) Main Power: The electrical service brought into 
the building may be primary or secondary depend- 
ing upon the load demands and other local condi- 
ditions. The service conductors should be brought 
into the buildings underground where possible, to 
improve landscaping and reduce the possibility of 
interruption of service. A 3-phase, 4-wire, 120/208 
volt system of wiring is cheaper than most systems 
and has other advantages. With such a system, any 
distribution panel may be used to supply either or 
both the 3-phase or single-phase current. 

(b) Emergency Power: Where available two serv- 
ices from independent generating plants, or two 
services from separate transmission lines of a net- 
work system where each transmission line may be 
isolated by automatic switches and the other line 
fed from another source of the network system 
should be used, one for normal use and the other 
for breakdown or emergency service. Should the 
capacity of one source be limited, it can be used 
for the minimum required emergency lighting only. 
Where a second outside service is not available, a 
storage battery or a generator of the same voltage 
as the main lighting voltage should be used for the 
emergency lighting. In large hospitals, an internal 
combustion engine driven generator or a steam 
driven generator is preferable to a large storage 
battery because of the difference in space and 
maintenance requirements. A light-duty storage 
battery may be used in addition to the generator to 
eliminate light flicker while the generator is start- 
ing. An automatic gasoline engine driven generator 
is preferable to a manually operated steam driven 
generator. 

In small hospitals, storage batteries ure gener- 
ally preferable for the source of emergency power. 
In any event the emergency service should be 
connected by means of an automatic transfer 
switch which will connect the emergency source of 
power to the hospital emergency circuits in case 
of interruption of main power supply, and will auto- 
matically reverse the connection back to the main 
feeder when its energy is restored. The transfer 
switch should be of a type which will not permit both 
sources of power to be connected at the same time. 
(c) Telephone service: Telephone cables should 
be brought into the building underground, where 
practicable, for the same reasons as underground 
power cables. 





* Noyce L. Griffin, Electrical Engineer 
Office of Technical Services U. S. Public Health Service 
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PANELBOARDS AND SWITCHBOARDS 


All panelboards and switchboards should be of the 
dead front type, enclosed in metal cabinet, with 
hinged door and latch, and with schedule, under 
glass or other suitable transparent material, of all 
circuits connected and spares, or diagram of cir- 
cuits. Where locked cabinets are provided all locks 
should be keyed alike. 


SWITCHES 


(a) Automatic circuit breakers for power and light 
feeders, and for lighting and receptacle branch cir- 
cuits are more expensive than fused switches for 
the initial installation, but are preferable. 

(b) Local or wall switches of the mercury or equal 
silent type are recommended on all patient floors to 
reduce noise. If silent switches are not used, the 
night light switch should be located in the corridor. 
Night light switches should be mounted 5-6” from 
the floor, or about 1’-0” above other wall switches. 
Wall mounted switches should be used where prac- 
ticable, in preference to pull-switches, to reduce 
maintenance. Where lights are installed in small 
closets, automatic door switches are recommended. 
Switches located in areas where combustible anes- 
thetics are used or stored should be mounted in 
explosion-proof enclosures. 


WIRE 


All feeders and circuits should be installed with 
high grade wire as required or permitted by the 
National Electrical Code for the various services. 
High temperature wire is required at hoods, ranges, 
boilers, etc. Lead sheath or waterproof wire should 
be used underground and where condensation may 
form, as in refrigerator boxes, roof slabs, and con- 
nections to outside lights. The code should be con- 
sulted for special conditions. The life of the wire 
and the dependability of the electrical system are 
determined by the conductor insulation. There 's 
little difference in cost of wire with the minimum 
required insulation and that of a better grade. 


CONDUIT 


All hospital wiring should be in conduit to facilitate 
alterations and repairs. Wiring for the nurses call 
system should be in conduit of ample size to permit 
future alterations of the system with the minimum 
amount of labor and alterations to building. Explo- 
sion-proof wiring must be in rigid conduit. Under- 
ground wiring should be in non-metallic conduit. 
Spare conduits or conduit sleeves through walls of 
floors, where future service is likely is advisable. 
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GENERAL HOSPITAL 


LIGHTING 


(a) Lighting in all areas of the hospital should be 


designed for comfortable seeing. 

Work spaces should be relatively free from shadows 
and with sufficient illumination on work areas to 
eliminate, so far as practicable, the need for port- 
able units with extension cords on floor or work 
area. Discomfort from lighting is generally caused 
by direct glare from fixture or reflected brightness 
from ceilings and walls. In public and office spaces 
the tendency is toward fluorescent lighting as it 
gives better diffusion and requires less wattage per 
footcandle. The first cost of fluorescent lighting is 
about double that of filament lighting; however, 
on an annual basis over a period of ten years where 
the first cost, maintenance and power cost are 
included, the total cost of fluorescent lighting per 
footcandle per hour is generally less than that of 
filament lighting. 

(b) The lighting of offices, corridors, public spaces, 
shops, boilers, and machine rooms, kitchens and 
storage spaces can be treated as similar spaces in 
other types of buildings. The design of fixtures is 
not fixed by any special requirements for these 
areas, so the architect is free to choose or design 
any fixture which lends itself to the architectural 
scheme; however, fixtures should. be of a type 
which can be easily cleaned and easily relamped. 

(ce) Patients rooms and wards should have general 
illumination and a night light controlled by switches 
at the door. Each patient should be provided with a 
bed light with convenient control switch at the bed. 
A bracket light over the lavatory, dresser lights, 
floor lamp with semi-direct reflector, ceiling lights, 
and combinations of the above have been used for 
general illumination. 

Ceiling lights used for general illumination in 
patients rooms or wards are not generally recom- 
mended, but where used they should be designed 
so that direct rays from the light source are not 
visible to the patient. The brightness of the fixture 
and spots on ceilings and walls should not appear 
in too great contrast with the surrounding areas. 
Floor lamps are generally preferable to ceiling fix- 
tures, but their cord connections are objectionable. 
Night lights included as a part of the general illum- 
ination units have been used, but separate night 
light units of the flush type, wall mounted, are 
generally preferred. Where a separate night light 
unit is provided, it should be mounted about 18” 
above the floor and at a point which will not be 
covered by furniture and where it will normally not 
be seen by the patients. Floor lamps and adjust- 
able lamp fixtures attached to the bed have been 
used for bed lights with varying degrees of success; 
Owever, they may shine in patients’ eyes and are 
Subject to breakage. Floor lamps occupy usable 
floor space and interfere with free movement of 
attendants around the bed. Adjustable fixtures 
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The current billion dollar federal-aid civilian 
hospital program will build more than 500 hos- 
pitals within a few years, most in non-urban 
areas. These standards have been written to 
guide the electrical work. Much of it is “spelled 
out” with reasons for the recommendations given 
because a good portion of the work will be done 
in areas where there is little or no experience 
with modern hospital electrification practice 
and with “specification grade” wiring. Because 
of the vital role electrical facilities play in 
modern hospitals, we are publishing the recom- 
mended electrical specifications in full_—Editor 











attached to the bed usually require considerable 
maintenance and interfere with free movement of 
the bed. Wall mounted bracket fixtures present a 
problem of correct lighting for the patient when 
the head section of the bed is elevated to different 
positions. New wall mounted bracket lights are 
being developed which may overcome these defi- 
ciencies. 

(d) Operating and delivery rooms should have gen- 
eral illumination for the rooms and special lights 
for the tables, separately controlled. The operat- 
ing and delivery tables should be lighted with mul- 
tiple beam from different angles, focused at the 
table to penetrate a deep cavity and to prevent 
shadows. 

These lights may be of the unit type with in- 
ternal or external reflectors mounted to permit 
lateral and angular adjustment, or they may be 
flush ceiling lights with directive lenses. These 
lights should have two or more filaments or bulbs as 
a precaution against lamp failure. The general 
illumination should be of such intensity that there 
will not be too great a variation of brightness for the 
surgeon when he raises his eyes from the operating 
field. 

(e) In laboratory and autopsy rooms, where critical 
observations of specimen color is required, the light 
source should provide a color effect as near as pos- 
sible to that in which such tests or observations are 
ordinarily viewed. Lighting color may be identified 
by reference to coordinates on a color chart devel- 
oped by the International Commission on IIlumina- 
tion (ICI), or more commonly by temperatures in 
degrees K of a black body radiator which corre- 
spond to the colors on the ICI color chart. Daylight 
and filament lamp lighting have in the past been 
the most common sources of illumination. Filament 
lamps cover a rather wide band of the visible spec- 
trum while fluorescent lamps, individually, accentu- 
ate some colors. Due to the color difference, fluo- 
rescent lamps are usually catalogued as to color 
temperature in degrees K. Practically any hue 
within the entire lighting color range can be ob- 
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tained with staple lamps or a combination of them. 
(g) Solaria with specially lighted wall murals of 
pleasing outdoor scenery are expected to gain 
favorable consideration in the future to correlate 
the trend of treatment methods of getting patients 
out of bed and walking about in a shorter time than 
has been the practice in the past. 

(h) Emergency lighting should be provided for 
operating and delivery rooms, exits, stairs, and 
some corridor lights. 

(i) Exit, stair and corridor lighting should conform 
to local or State codes, or if such codes do not exist, 
or are not in effect, the ‘’Building Exits Code.”’ 
(j) Illuminated signs may be required in areas 
where there is much visitor traffic, such as informa- 
tion desk, cashier’s office, and out-patient depart- 
ment. Where such lighting is likely to be required, 
plug-in receptacles should be conveniently located. 
(k) Good lighting is important and conducive to ef- 
ficiency. Listed in the following table are the cur- 
rent recommended lighting intensities for the vari- 
ous hospital areas: 


HOSPITAL ILLUMINATION 


Current 
Recom- 
mended— 
Space to be Foot- 
Lighted candles 


Corridor—8 Ft. 5 
Emergency Room 

General 50 

Local 
Examining Room 50 
Kitchen: 

Central 20 

Floor, Kitchen & Pant- 

try 20 
Laboratories: 

Close Work 100 

General, room 30 

Work tables 50 
Laundry: 

General 15 

Presses & Ironers 20 

Sorting 20 
Libraries 30 
Lobby 20 
Morgue & Autopsy: 

Autopsy Room 30 

Autopsy Table 200 

Morgue, General 20 
Nurses Station: 

General 20 

Desk & Charts 30 

Nurseries: 

General 20 
Examination & Treatment 50 
Obstetrical: 

Clean-up room 30 

Delivery room 50 

Delivery table 200 
Offices: 

General 30 

Med. Records Room 30 
X-Ray: 

Radiography & 


Current 
Recom- 
mended— 
Space to be Foot- 
Lighted candles 


Fluoroscopy 10 

Dark room 10 

Waiting room 10 

Office & viewing 30 
Pharmacy: 

General 30 

Work table 50 
Private Rooms & Wards: 

General 5 

Reading 30 
Scrub-up rooms 20 
Sewing room: 

General 20 

Work Area 50 
Solaria 30 
Stairways 5 
Sterilizing, central 30 
Storage, central: 

General areas 10 

Office 30 
Surgery: 

Clean-up 30 

Operating Room 50 

Operating Table 1009 
Therapy: 

Physical 15 

Occupational 30 
Toilets 10 
Treatment Room: 

General 30 

Examining Table 50 
Utility Room 30 
Waiting Room: 

General 10 

Reading 30 
Wards: 

General 5 

Reading 30 


RECEPTACLES (Convenience Outlets) 


(a) Receptacle outlets should be provided in all 
places where plug-in service is likely to be required, 
to reduce the need for alterations and extensions of 
service after the hospital is completed. Duplex or 
other suitable outlets should be provided as re- 
quired in office and work spaces for machines, fans, 
clocks, lamps and appliances. In the patient's bed 
room there should be, in addition to the bed light, 
a duplex convenience outlet at the bed for radio, 
examination light, heating pads, blankets, etc. 
(b) Some hospitals use a central radio receiving 
system wired with three channels to each bed, so 
that the patient may choose one of three broad- 
casts or recordings. For such reception, special 
aerials and wiring are required. Aerial outlets at 
beds are required for portable radios in areas and 
buildings where reception is poor, but in general 
the aerial built into the set serves satisfactorily. 
(c) In the corridors and spaces accessible to visitors 
and out-patients, receptacles may be required for 
lighted signs. 

(d) Special convenience outlets in corridors spaced 
about 40 feet apart are very desirable for use of 
portable x-ray and cleaning machines. They should 
be of the 3-pole type, rated at 20 or 30 ampere, as 
required, with one pole grounded. 

(e) Heavy duty receptacles should also be provided 
in pantries and utility rooms for hot plates, portable 
sterilizers, etc. Should electrically heated food carts 
be used, they will also require heavy duty re- 
ceptacles. 

(f) Shops, boiler room, and storage areas may 
require receptacles for extension lights and port- 
able tools. 

(g) Nurses station may require a receptacle for a 
desk light. 

(h) Receptacles in operating and delivery rooms 
should be of the 3-pole explosion-proof type with 
one pole grounded. Receptacles in any other ‘Class 
| Group C’’ hazardous location (where combustible 
anesthetics are used or stored) should be of the 
explosion-proof type. 


HAZARDOUS LOCATIONS 


(a) A hazardous location in a hospital is a space 
in which fires or explosions are likely to occur which 
may result from many causes, including arcs from 
electrical equipment or sparks from electrostatic 
charges in the presence of explosive mixtures of 
combustible anesthetic gases. 

(b) The use of approved explosion-proof electrical 
equipment will prevent explosions which might be 
caused by arcs at the electrical equipment. All 
electrical equipment in a hazardous location should 
be of explosion-proof construction, including 
switches, receptacles, film viewing cabinets, ete. 
Lighting fixtures 7’-0” or more above the floor in 
rooms properly ventilated are not required to be 
explosion-proof. Film viewing cabinets of the flush 
or semi-flush type should be installed in each oper 
ating room. These viewing cabinets should be ex- 
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plosion-proof, or sealed gas-tight on the operating 
room side and with access for changing lamps from 
the corridor, or outside the hazardous area. 

(ec) Special consideration must be given to the 
prevention of explosions due to sparks from elec- 
trostatic charges which may be generated in the 
room. 

Sparks from electrostatic charges can be prevented 
by effectively grounding all equipment and persons 
in the room, so that the static charges may be 
neutralized or conducted off to ground harmlessly 
as they are generated. In the case of persons walk- 
ing in the room and portable equipment in the 
room, the most effective and convenient method 
of economically grounding all persons and equip- 
ment is to provide a grounded conducting floor and 
provide a conducting path to the floor from all 
persons and equipment. All personnel in the haz- 
ardous location should wear shoes with conducting 
rubber or other suitable conducting material, and 
should not be permitted to wear outer clothing made 
of materials known to be highly static producing, 
such as wool, silk, and rayon. All portable equip- 
ment should be of metal or otherwise made con- 
ducting, including all of the integral parts except 
parts of electrical equipment required to be insula- 
tors. All table leg tips, casters, etc., should be of 
conducting rubber or other suitable conducting 
material. High relative humidity (55% or more) 
will assist in providing a conducting path to ground 
by virtue of a very thin film of moisture on the sur- 
face of materials which usually dissolve enough 
impurities to make the film slightly conductive. 
The flooring should be of conductive material hav- 
ing a continuous conductive surface of such char- 
acter that a foot, table leg, or equipment placed 
on the floor in any normal position will be in contact 
with the floor grounding circuit, for the purpose of 
dissipating electrostatic charges. 


CALL SYSTEMS 


(a) Electrical call and signal systems should be 
provided in all hospitals so that patients may receive 
Prompt service and that the nurses, doctors and 
attendants may operate more efficiently. The most 
important of these systems are: Nurses’ call, doc- 
tors’ paging, and doctors’ in-and-out register. 

{b) The nurses’ call system consists of a call sta- 
tion for each patient, from which the patient can 
call the nurse. Each call station should be connected 
to operate a signal light in the corridor above the 
Patient’s door, and a signal light and buzzer or 
an annunciator at the nurses’ station, and in the 
floor pantries and utility rooms of the nursing unit. 
Except where an annunciator is used, two or more 
Signal lights at the nurses’ station are often desir- 
able to indicate the section of the floor from which 
the call was made. For private rooms and where 
Private nurses are employed, an annunciator 
should be used at the nurses’ station instead of the 
Signal lights. For private room service, an annunci- 
ator should also be used in the nurses’ rest room on 
the floor, Supervisory recorders or annunciators for 
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the superintendent of nurses have been used but 
are not recommended. 

(c) The call stations are of two general types, the 
push-button and the pull switch. The push-button 
station consists of a push-button on a cord for initi- 
ating calls and a recessed release button whereby 
the call is normally turned ‘off’ by the nurse who 


answers the call. The push-button and release 
assembly for bed patients are of the portable type, 
completely insulated, pear or oblong shaped, at- 
tached to one end of the multi-conductor extension 
cord. On the other end of the extension cord is a 
special plug for attachment to the wall mounted 
call station. These plugs may be obtained for 
either one or two extension cord connections. The 
call station is so constructed that should the plug be 
accidentally detached, a call will register continu- 
ously until the plug is replaced or turned off man- 
ually at the call station. Where there are more 
than two call stations in a room, each should have a 
pilot to indicate from which station the call was 
initiated. Push-button and release assemblies of the 
flush type for wall mounting are available, and are 
desirable for patient bath and toilets, and for 
nurses’ use in nurseries. Explosion-proof nurses’ call 
stations are available for use in operating and deliv- 
ery rooms. 

A less expensive call station is that of the pull- 
switch type which consists of a tumbler switch 
flush mounted on the wall above the bed and oper- 
ated to the ‘’on’’ position by one pull-cord for one 
patient, or by either one of two pull-cords for two 
patients. The switch is reset to the “‘off’’ position 
by the nurse who answers the call. The pull- 
switch stations are not as desirable as push-button 
stations for general use but are often preferred in 
contagious areas as the pull cords are inexpensive 
and may be replaced with new cords for each new 
patient. One objection to this type of station is that 
the noise of the switch, when operated, may disturb 
patients in the same’room or an adjoining room. 
This objection may be eliminated by use of a mer- 
cury switch. The main advantage of this type of 
station is that it is cheaper and can be connected to 
the 110 volt lighting system and utilize neon-glow 
signal lamps. 

(d) A more expensive system for nurses’ calls 
which is being given favorable consideration is the 
intercommunicating type with a microphone and 
loud speaker at the bed. The patient can signal for 
the nurse or speak to her and receive an answer. 
By leaving the patient’s microphone open, the 
nurse may check on a patient without leaving her 
desk by listening to breathing and other sounds. In 
addition to the higher first cost, maintenance and 
replacement are more expensive than for the sim- 
ple system, but it can save many nurses’ steps. 

(e) The doctors’ paging system may consist of loud 
speakers located throughout the hospital, chimes on 
which doctors’ numbers may be sounded, or the 
flasher type which indicates the doctors’ numbers. 
The loud speaker and other audible calls in the 
nursing units are objectionable as they may disturb 
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patients and attendants. The flasher system con- 
sists of a keyboard and flasher at the telephone 
switchboard, which has the advantage of being 
silent. The telephone operator may set the board to 
flash as many as three doctors’ numbers automati- 
ally in rotation. The numbers appear on annun- 
ciators located in all sections of the corridors. The 
same number of numerals—usually three—should 
be used for each doctor, so a burned out lamp may 
be located. These paging systems can also be used 
for calling internes, administrators, heads of de- 
partments, and their assistants, and engineers. 
These flashers may also be used for other general 
calls such as “’fire’’ with red F and buzzer. 

(f) The flasher call system has its shortcomings as 
the individual may fail to see his numbers when 
flashed. For this reason the flasher system is some- 
times supplemented with loud speakers at points 
where internes, department heads, and doctors may 
congregate, as in the doctors’ lounge, staff dining 
room, laboratory, engineer office, etc., where the 
calls will not disturb the patients. 

(g) The radio call promises to overcome all these 
objections. This system consists of a low powered 
sending station from which calls are broadcast 
throughout the hospital to miniature receiving sets 
which the doctors and others may carry in their 
pockets. This system has been developed, but has 
not yet been placed on the market. 

(h) The doctors’ in-and-out register serves a use- 
ful purpose as it permits the doctors to register “‘in’’ 
and ‘out’ with minimum effort and delay. The 
system consists of a board at the doctors’ entrance 
on which all staff doctors are listed, and has a 
toggle switch at each name. Each doctor on enter- 
ing turns on his switch, which indicates on an an- 
nunciator at the telephone switchboard that the 
doctor is “‘in’’. When leaving, the doctor registers 
“out’’ by turning off his switch. The doctors’ ‘in’ 
and “‘out’’ switches may be located at more than 
one entrance by using three-way or four-way 
switches, as required. These boards may be pro- 
vided with a signal light at each doctor’s name to 
show when he is “‘in’’ and the same light may be 
connected with a switch and flasher at the switch- 
board to indicate to the doctor as he enters or leaves 
that he is wanted. 

(i) Call-back systems are used for nurses’ and in- 
ternes’ bedrooms. With such systems the nurses 
and internes can be awakened, called for duty, or 
called to the telephone by push-buttons in the 
office which operate buzzers in the rooms. The 
room called can answer by pushing a button which 
registers on an annunciator in the office. The main 
office pushes may be connected so several rooms 
or sections may be called by one button. 


TELEPHONES 


Interconnecting telephones should be provided for 
all department heads, assistants, operating and de- 
livery suites, nurses’ stations, offices, housekeeper, 
doctors’ rooms, record rooms, diet kitchens, etc. 
These may be connected on a dial system which 
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will permit interior communication without calling 
the hospital switchboard. At all private and semi- 
private beds, telephone jacks should be installed 
so a telephone can be plugged in at any time witha 
minimum rental charge to the hospital. Rigid con. 
duit should be provided for all wiring to all instru- 
ments. An empty conduit should be left for instru- 
ments which might be required at a future date, 
This arrangement has proved to be most efficient 
and entirely satisfactory. Public pay stations should 
be provided at convenient points for visitors and 
hospital personnel. 


INTERCOMMUNICATION 


(a) Telautograph systems which transmit written 
messages from one department to another are being 
used successfully by some large hospitals. These 
systems have the advantage that they leave a writ- 
ten record of the message at the receiving station. 
The electrical wiring is installed by the hospital and 
the instruments are furnished to the hospital on a 
rental basis. The first cost and rental charges are 
relatively high, which accounts for the limited use 
of these systems. 

(b) Audible speaker systems with microphones and 
loud speakers are being used with success for com- 
munication between Superintendent and depart- 
ment heads. 

(c) Pneumatic tube systems are useful to carry rec- 
ords, prescriptions, and orders from one department 
to another. These systems are operated by a 
vacuum or a vacuum-pressure combination in tubes 
to move the carriers from one position to another. 
The installation and operation expense of this 
type of powered carrier system is seldom justified 
for a small hospital. For small hospitals a relatively 
inexpensive system is often used for transmitting 
non-powered carriers vertically, such as: Message 
drops consisting of tubes through which carriers 
are dropped to floor below by gravity, and message 
lifts consisting of a counterweighted carrier for 
gravity drop and a multiple cord pull for lifting the 
carrier which is held in position by two guide wires. 


FIRE ALARMS 


Where there are no State or local fire alarm codes 
the ‘Building Exits Code’’ should apply. Where fire 
alarm systems are required, devices used in the 
system should be listed by Underwriters Labora- 
tories, Inc., or Factory Mutual Laboratories or cef- 
tified to comply with the requirements of such listed 
devices. In all cases the system should be elec- 
trically supervised, preferable of the code signal 
type. The electrical supervision provides that 0 
break or any condition in the circuit which would 
interfere with the operation of the equipment 
causes the actuation of a suitable trouble signal. 
This trouble signal should be audible and located 
where it may be heard at any time by responsible 
personnel. Some codes require that alarm gongs 

located in patient corridors, but many hospitals ob- 
ject to these locations as they tend to cause panic 
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and false alarms disturb the patients unnecessarily. 
Where such locations are designated by code, a pre- 
signal system may often be used io notify all 
nurses, superintendent, engineer, elevator operator, 
and telephone operator and all offices when the 
alarm is turned in. Then, should the fire be serious, 
the second or general alarm can be _ sounded. 
Where not required, the general alarm feature is 
omitted and all nurses and hospital person.tel re- 
ceive the first alarm. A silent alarm can then be 
flashed to all sections of the hospital with the 
doctors’ call system by using an annunciator with 
ared “F’’ and buzzer. 


CLOCKS 


Electrical clock systems should be provided, with 
clocks at nurses’ stations, main lobby, telephone 
switchboard, kitchen, laundry, dining room, and 
boiler room, as well as in the operating and delivery 
rooms. The clocks should be of the recessed type, 
preferably with a narrow frame. In the operating 
and delivery rooms, an additional clock with sep- 
arate minute and second hands which can be 
started, stopped and reset, is desirable. 


X-RAY 


(a) An independent feeder should be installed for 
X-ray equipment. The capacity of the feeder should 
be such that the voltage drop will not exceed 3%, 
and preferably 22%, of the rated feeder voltage. 
A separate transformer for the X-ray feeder is 
often required. 

(b) As a protection against X-ray radiation, lead 
or equivalent barriers are required to limit the radi- 
ation dose to a safe value for operator and persons 
in adjoining areas. The maximum permissible dose 
of 0.1 roentgen per day has been the standard 
published in the applicable codes. It is reported 
that the maximum permissible dose has been re- 
duced to 0.3 roentgen per week as established by 
the National Committee on Radiation Protection. 
Dark room should be protected against radiation to 
prevent clouding of undeveloped films. 


SPECIAL INSTALLATIONS 


(a) Short wave, ultraviolet ray, or sterile-ray lamps 
have been used in some hospitals to reduce the bac- 
teria count in certain areas. They have been used 
in the ceilings of operating and delivery rooms, and 
around the operating room light. They have been 
used in nurseries, and to form a curtain of ultra 
Violet rays of high intensity to prevent the passage 
of bacteria from one area to another. These lamps 
have also been used in ventilating systems, par- 
ticularly where air is recirculated, and in virus and 
bacteriological laboratories as a protection for tech- 
nicians. To be effective, the intensity of the rays 
Must be maintained at about their normal rating, 
by keeping lamps and reflectors clean. Bactericidal 
lamps of the ultra-violet type used in the presence 
of ether are reported by the National Bureau of 
Standards as possibly contributing to some of the 
explosions in operating rooms, due to its accelerat- 
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ing action in forming diethyl peroxide, from ether, 
which is extremely explosive even at low tempera- 
tures. For this reason and until further information 
is available, the installation of bactericidal lamps 
in operating and delivery rooms and in other loca- 
tions where ether is used or stored is highly ques- 
tionable. It should be noted that ultraviolet-ray 
lamps for general use in hospitals is still in the ex- 
perimental stage. 

(b) Sun lamps, particularly of the carbon-arc type 
have been used in some solaria of childrens’ and 
tuberculosis hospitals. The mercury arc sun lamp 
produces light deficient in red which makes the 
human complexion look ghastly and may result in a 
depressing effect unless supplemented by other 
light such as that from ordinary filament lamps. 
(ec) Special wiring must be provided for the X-ray, 
electro-therapy, diathermy, electro-cardiography, 
and electronic fever equipment, sterilizers and 
heated food carts. The wiring requirements should 
be obtained from the manufacturer, as they are not 
the same for all makes. The heating, ventilating, 
plumbing, refrigeration and kitchen engineers 
must also be consulted to determine the wiring re- 
quired by them for motors, automatic controls, 
dampers, sterilizers, kitchen equipment, and other 
apparatus. 


PERMANENT RECORDS 


Plans and diagrams on cloth should be furnished 
to the hospital to indicate the locations and size of 
all feeders and circuits. The diagrams should show 
the wiring of all call and low potential systems, in 
addition to the feeders. Wiring diagrams of special 
equipment and controls should also be furnished. 
Such plans and diagrams are of special value at a 
later time if repairs, alterations or extensions should 
be needed. Catalogues and operating instructions 
for all equipment and controls should be assembled 
and bound as a guide for operation and repair. 


TESTS AND INSPECTIONS 


(a) After all wiring, switchboards, fixtures and 
equipment are in place, they should be caréfully 
tested together and separately to determine the 
following: 


(1) Conductor insulation resistance is not less 
than that recommended by the National 
Electrical Code, 

(2) The system is free from short-circuits and 
other faults, 

(3) Motors rotate correctly, 

(4) All equipment operates correctly and as 
specified. 


(b) Continual testing and inspection of all electri- 
cal installations is essential. Even a brief lighting 
failure may cause annoyance and apprehension, 
and interfere with proper care. Needless to say, fail- 
ures of operating room lights or equipment, thera- 
peutic equipment, or other installations may have 
extremely serious consequences, and no effort 
should be spared to prevent them. 
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LABORATORIES inc. 
INSPECTED 


RIGID STEE, 
CONDUIT- 


the FORTIFIED Eyl Weight, Threaded, 
Rigid Steel Conduit! 


SHERARDUCT Feet long-time protection to wiring. It 


is the rigid steel conduit that is FORTIFIED against corrosive 
elements by the Sherardizing process. Pure zinc is driven into all 
the surfaces. Thus, the outside, inside,—and even the he 


fortified against rust and corrosion. 


is smooth inside for easy fishing. 
ibdiehittehM threads are accurately saabnc to permit. com- = 


- pletely closed joints. 


bends easily without cracking or splitting. 


is Sherardized and then sealed with acid-resist- . ‘ 
ing Shera-Solution. abi 
| SHERARDUCT is fortified for long-time protection to wiring. — nh : 


NATIONAL 


National 
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1301 CHAMBER OF COMMERCE BLDG, PITTSBURGH 19, PA. 
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BRIEF ARTICLES about practical methods of installation and maintaining 
electrical wiring and equipment and up-to-date estimating and office prac- 
tices. Readers are invited to contribute items from their experience to this 
department. All articles used will be paid for. 
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Equalizer panel, in parallel conduit risers, connects lighting distribution 
panel to each of three feeders serving a group of floors. Load fluctuations 
are equally shared by all feeders in group. 





Equalizer Panels Divide Feeder Loads 


_ ENGINEERING 





In office building electrical systems, 
the diversity between loads of dif- 
ferent tenants on a floor and the re- 
sulting greater diversity between the 
floors served by one feeder and circuit 
breaker, permits the installation of 
relatively smaller feeders and circuit 
breakers. Engineers are extremely 
careful in the development of diversity 
factors for these have a very important 
bearing on the basic distribution de- 
sign and economics of the entire elec- 
trical system. 


The ratio of the sum of the maxi- 
mum demands of the component parts 
of a load to the maximum demand of 
the load measured at the point of sup- 
ply is the diversity factor. Determi- 
nation of what diversity may be ap- 
plied depends upon the flexibility of 
the feeder system. A system of parallel 
feeders serving a large area, such as 
three or four floors of an office build- 
ing, will provide greater flexibility 
than single risers serving a smaller 
area of one or two floors. 


This fact was given careful con- 
sideration by Ralph H. Decker, Chi- 
cago consulting electrical engineer, 
when he designed the electrical dis- 
tribution system for a Chicago Loop 
office building that was being changed 
over from direct current to alternating 
current service. He chose the parallel 
feeder approach to flexibility and di- 
versity. In general, three parallel riser 
conduits serve four floors; two risers 
serve three floors. 

Every floor served by a group of 
feeders is tapped on to each feeder in 
that group. For example: Three 34 
inch conduits, each containing three 
500 MCM phase cables and one 350 
MCM neutral cable, serve the sixth, 
seventh, eighth and ninth floors. The 
existing lighting distribution panel on 
each of these floors is fed by all three 
parallel feeders. This is accomplished 
by the installation of an “equalizer” 
panel between the feeders and the dis- 
tribution panel on each floor. Its func- 
tion is to provide a common terminal 
for the three parallel feeder taps and 
a single disconnect for the branch cir- 
cuit panel. 

The panel, shown in the accompany- 
ing diagram, consists of long phase 
and neutral bars for feeder tap termi- 
nals, a disconnect switch and meter 
panel, all combined in a single enclo- 
sure installed in the parallel riser 
column. The term “equalizer” de- 
scribes its prime function. It equalizes 
the load on all three feeders serving 
the floor. In the same manner, load 
fluctuations between floors served by 
this group of risers are divided or 
equalized on all three feeders. Should 
the load on the 8th and 9th floors be 
heavy, and that on the 6th and 7th 
floors be unusually light, each feeder 
would carry one-third the combined 
load of all four floors. 

If the single feeder system were 
used (one feeder serving one or two 
floors), under similar circumstances 
one feeder would be operating at ca- 
pacity and the other very light. With 
the equalizer panels, all feeders in the 
group carry equal shares of the total 
load—whatever that load may be—at 
all times. 

Since the installation, meter tests 
have been made, proving the attain- 
ment of the initial objective. 
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MONOWATT ALL-IN-ONE U 





Meet Federal 
Specifications 


Double Outlet 








Now you can run approved, perma- 
nent surface wiring faster...and 
save time and money on wiring jobs. 


How’s it done? Use Monowatt “All-In-One” Surface 
wiring Units. They cost less, for one thing. And just 
seven units do the whole job whether you’re wiring with 
building wire, non-metallic cable or BX .. . no need for 
dozens of separate boxes, devices, covers and fittings. 
Wiring’s simpler, too. You use less cable and speed 
installation. Feed through bus in each device means no 
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Single Pole Switch 
Three Way Switch 

Pull Chain Lampholdep 
Keyless Lampholder 
Junction Box or Rosette 
BX Cable Clamp 


splicing, no taping, no soldering. Result: lower wiring 
costs, higher profits. 

Made of plastic, Monowatt Surface Wiring Units are 
light, tough and durable. Moisture or other corrosive 
elements in the air (in barns, for example) will not 
affect them. Widely used in Quonset huts during the 
war, these units worked in the dank “impossible” cli- 
mate of the jungle, and in the 50° below “weather” of 
the frozen North. Here, then, is no make-shift “tem- 
porary” wiring device, but an improved and job-proved 
method of permanent wiring! 


. FEBRUARY, 1949 





save wiring time, cut installation costs- 
hoost your profits on wiring jobs! 









OPENS UP NEW, BIG cron) 








ON THE FARM. Farm buildings are being electrified 
more than ever before. You can get a bigger share of 
these new farm wiring jobs if you use lower-cost, faster- 
to-install Monowatt surface wiring units. Low cost and 
long-lasting, they’re just the thing for farm wiring. 


IN THE CITY. Take advantage of the growing need for 
approved, low-cost wiring. Use Monowatt surface wir- 
ing units for wiring garages, basements, attics, utility 
spaces .. . anywhere you now wire with conventional 
surface wiring you can cut costs by switching to 
Monowatt, 





TYPICAL OF THE MONOWATT LINE 





These surface wiring units typify the line of Monowatt 
construction devices. With Monowatt materials you 
wire faster, and at lower cost. Ask your Graybar sales- 
man to show you the complete, money-making Mono- 
watt line. You’ll be interested in the many cost saving 
features, 
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1. Run cable, leaving a loop for 
each device you plan to install. 


2. Cut each loop. Screw down 
device. Break out knockouts for 
cable. 











metallic cable (or building wire) 





splicing necessary. 





For BX, separate metal clamp 
secures cable and acts as contin- 


uing ground, 
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is clamped firmly in place with- 
out need for special connectors. 
Ask your Graybar salesman to 
demonstrate to you this exclu- 
sive Monowatt feature. 














A General Electric Affiliate 

















ELECTRICAL CONTRACTORS 
This message will also appear in a broad list of publications that are 


read by the men you seek fo influence . . . your prospective customers 


Pi ee 


Electrician inserts tap-off device into ‘Plug-In Duct without dis- 
rupting production of other machinery on line. BullDog manufactures 
Vacu-Break Safety Switches * SaffoFuse Panelboards * Superba and 
Rocker Type Lighting Panels * Switchboards * Circuit Master Breakers 
* “Lo-X" Feeder BUStribution Duct * ‘Plug-In BUStribution Duct ° 
Universal Trol-E-Duct for flexible lighting * Industrial Trol-E-Duct for 
portable tools, cranes, hoists. 











OES high cost of power shutdowns keep you from 
making desirable layout changes in your plant? 


There’s no need to sacrifice either progress or 
profits. A BullDog “Plug-In” BUStribution system 
will give you power flexibility which can meet 
changes. 


With “Plug-In” BUStribution Duct, you can change 
machinery layout without shutdowns. To move a 
machine, simply unplug it from the duct . . . move 
-.. and re-plug in the nearest “plug-in” outlet. 


All other machinery on the line keeps producing 
during the move. No production stoppage is neces- 
sary, since there is no power outage. “Plug-In”? Duct 
furnishes live power to all other machinery. 


One type of bus plug, showing 
“fingers which grip bus bars in 
“Plug-In” Duct. Many types of BullDog 
bus plugs are available to answer 
your specific needs. Capacity: 30 
Amps. to 600 Amps., 600 Volts or 
less, 2, 3, and 4 Poles. 


If plans necessitate a complete change in plant lay- 
out, the “Plug-In” Duct is 100% salvable. Because it 
is prefabricated, an entire system can be dismantled 
and set up to the new requirements, without scrapping 
a single part! 


Ask your local BullDog Field Engineer about “Plug- 
In” BUStribution. He will be glad to answer your 
questions. Let him show you an installation nearby. 





BulliDog Field Engineers welcome the opportunity 
to sit in with you during the early planning stages 
,of a building project. Their knowledge of electrical 
‘distribution layout can mean savings in installation 
costs, as well as efficiency and reliability in actual 
operation. Why not take advantage of this service? 











BULLDOG ELECTRIC PRODUCTS COMPANY 
DETROIT 32, MICHIGAN ¢ FIELD OFFICES IN ALL PRINCIPAL CITIES 
IN CANADA: BULLDOG ELECTRIC PRODUCTS OF CANADA, LTD., TORONTO 


BuLLDOG 


HEADQUARTERS FOR ELECTRICAL DISTRIBUTION 
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Portable welding unit for making argon-shielded arc weld terminal lug con- 
nections to aluminum cables at a control cubicle location in the Davenport 
ALCOA plant. Unit includes water storage tank and circulating pump for 


Portable Argon- 
Shielded Arc Welder 


WIRING 





Inert-gas-shielded arc welding is one 
of the newest techniques recently en- 
countered by electrical contractors 
working with aluminum cables and 
lugs. This process, used for making 
terminal connections on large alumi- 
num cables, requires no flux; uses a 
tungsten electrode; a 2S or 43S 
aluminum welding wire; and an en- 
velope of inert argon gas (coming from 
the tip of the electrode holder) that 
presents oxidation of the metal during 
the welding process. 

All cable terminals above 350MCM 
In size were made in this manner at 
the new Alcoa plant in Davenport, 
Iowa. Compression lugs were used 
on smaller cables. Thousands of alu- 
minum lugs were welded to cables at 
switchboard and control board loca- 
tions throughout the huge rolling mill 
—an activity that led to the develop- 
ment of a portable welding unit that 
could be easily moved from job to job. 

Because of the intense heat at the 
tungsten electrode, the electrode holder 
must be water-cooled. This meant 
that electricians making the cable 
terminals always had to have access to 


cooling electrode holder; also workbench and cable vise. 


ELECTRICAL 


a water tap and drain—a requirement 
that is practically impossible on a new 
construction project where all welding 
could not be done at a single location. 

Fischbach and Moore engineers 
solved this field problem by mounting 
the argon-shielded arc welder on a 





Heavy metal vise grips cable in vertical 
position for weld, helps dissipate heat. 
Neoprene jacket is stripped back over 
cable for several inches to prevent 
burning during weld. 
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portable truck. A 15-gallon water 
tank with electric pump was added to 
provide the circulating water coolant 
for the electrode holder. Anti-freeze 
was added for winter operation. Thus, 
only an electrical connection was 
needed in the vicinity of the job. 

Built in as an integral part of the 
portable welding unit is a workbench 
with a heavy steel top and a thick metal 
vise-type clamp that holds the cable 
ends in a vertical position and helps 
dissipate heat while the lug is being 
welded on. To keep the insulation from 
burning, the Neoprene jacket was slit 
and stripped back over the cable for 
a distance of 6 to 8 inches. After the 
weld was complete, this portion of the 
jacket was replaced, securely bound 
with twine and painted with Glyptal. 

Before each weld was made, both 
the cable end and lug were cleaned 
with a carbon tetrachloride solution. 
The lug was slipped on the cable in 
such a manner that a 4-inch deep 
pocket was left between cable end and 
top of lug collar. After the argon- 
shielded arc was first applied to tic 
lug and cable end, the aluminum weld- 
ing wire was added to fill up the cup 
and provide a completely fused cable- 
to-lug connection. Under normal con- 
ditions, it took one electrician about 
ten minutes per lug to make these 
terminals, 


Installing Outlet 
Boxes In Walls 


WIRING 





On new construction invelving 
poured concrete floors, where conduit 
must be put in place before the floor 
is poured, the electrical contractor 
always faces the problem of how to 
install outlet boxes so that, they will 
be in the proper location in the walls 
which do not yet exist. One common 
solution is to bend the conduit, which 
is to be embedded in the floor, so that 
a short end will project up out of the 
floor after it is poured, at a point 
where the wall is to be located, and 
then to nipple out to the wall outlet 
box after the wall is built. 

However, for’ wall outlets which 
are to be installed in the wall close 
to the floor, as in the case of boxes for 
convenience receptacles in an apart- 
ment building or residence, another 
solution which works out well and 
offers several advantages is that used 
by the Marshall Electric Corporation, 
New York City. This solution con- 
sists of bending the conduit so that 
a proper length end piece extends up 
out of the floor to locate the outlet 
box in the wall at the position speci- 
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» listed by . 


Accommodates a Broad Range of Cable Sizes 
Gets the Job Done Faster .. . Easier! 


nderwriter 


Frankel Split Bolt Connectors are easy to use on all types of 
connections, whether temporary or permanent. A proven 
favorite for taps, dead ends, motor leads, and in junction 
boxes, etc. For working in close quarters or mean spots, you 
can't find a better connector than a Frankel “Bug.” 


® compare these advantages! KEEP FRANKEL “BUGS” HANDY — 
1. Extra length pressure bar extending YOU'LL USE THEM EVERY DAY 
beyond nut, keeps threads firmly 
meshed, prevents stripping. 


2. Extra wide wrench grip on body. 
3. No sharp edges to nick wires. 


4. All material guaranteed against 
season cracking. 


5. Nut of high strength Duronze. 

6. Pressure Bar is a bronze forging. 

7. Body is 90% copper (comml. bronze). 
& 


Write today for Catalog 4B 
SOLD THROUGH LEADING 
WHOLESALERS EXCLUSIVELY 





FRANKEL CONNECTOR CO. 


27 VESTRY ST. © NEW YORK 13, N. Y.. 


42 YEARS OF KNOW-HOW IN SOLDERLESS CONNECTORS 
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Use of steel U-channel facilities loca- 
tion of outlet boxes for convenience 
receptacles which are to be located in 
walls to be built after floors are 
poured, in typical concrete floor con- 
struction. Photo shows outlet box in 
place on U-channel in apartment build- 
ing as installed by Marshall Electric 
Corp., New York City electrical con- 
tractors. 


fied. The outlet box is fastened in 
place on this short upright conduit 
end with the locknut and bushing, and 
the opening in the conduit plugged 
to keep out plaster and dirt. The out- 
let box is then bolted to an up-right 
steel U-channel, which holds the out- 
let box and conduit in place when the 
floor is poured. The U-channel has 
a 90-degree bend and flattened end 
which is attached to the concrete form, 
and also has a number of holes on the 
other end to permit the outlet box to 
be attached at the proper height to 
take care of variations in installation 
dimensions and place the outlet box 
at the specified height above the fin- 
ished floor. When the floor is finally 
poured, both the conduit and the up- 
right channel will be firmly embedded 
in the concrete, and the wall can be 
installed around the outlet box, already 
in its exact specified location. 


Lean-To Houses 
Secondary Switchgear 


WIRING 








Secondary power for the huge roll- 
ing mill of the Aluminum Company 0! 
America at Davenport, Iowa, is sup- 
plied by some 14 substations on a 13.2 
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“It’s easier to pull 
It'S « 


Mr. USRUBBY, the Wire Engineer, 
knows what he’s talking about. 
Electricians find that Laytex RU, 
with its special new wax finish, is 
surpassed by no other wire in ease of 
pulling and handling. To be exact, 
only 22 to 26 pounds pull was needed 
to pull Laytex RU through the test 
conduit shown at right—as compared 
with 32, 40, 42, 45 and 80 pounds, 
respectively, for 5 other leading 
brands. In other words, Laytex RU 
is 33% to 300% easier to pull! 


Eight No. 14 Laytex 
Type RU wires fit 
in same size conduit 


Four No. 14 Type R 
wires fit in ordinary 
conduit 


SMALL DIAMETER 


Moreover, Laytex RU permits more 
wire per conduit on rewiring jobs be- 
causeitisAmerica’ssmallest diameter 


KU widting wile RU? 
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90% NATURAL RUBBER 
INSULATION 








rubber covered branch circuit wire. 
United States Rubber Company’s 
unique dip method applies 90% pure 
rubber to the conductors, eliminat- 
ing the usual bulkiness and weight. 


ty 


| 


This special method also keeps the 
conductors perfectly centered in the | 
insulation, preventing thin spots. | 
But that isn’t all. The physical and 
electrical properties of U. S. Laytex | 
RU far exceed those of other building | 
wires! In tensile strength, di-electric _ 
strength, insulation resistance, and | 
elongation, LAYTEX RU is unsur- | 
passed. The saturated cotton fibrous 
cover is flame-retardant and mois- | 
ture-resistant. There is no finer | 
building wire on the market. 
U. S. Laytex RU carries the label | 
of the Underwriters’ Laboratories | 
and is listed in the National Elec-' 
trical Code as an all-purpose wire. | 
Send today for a sample plus booklet | 
containing more details about this | 
wire. Write Wire and Cable Depart- | 
ment, United States Rubber Com- | 
pany, 1230 Avenue of the Americas, | 


New York 20, N. Y. 
*Reg. U. S. Pat. Off. 


--US LAYTEX QU ---— oo 


UNITED STATES | 
RUBBER COMPANY | 
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... Planned especially for you to save you time and 
trouble. It’s so small...and yet so comprehensive... you 
can carry it in your pocket when you go to.a job and 
have all information at your fingertips. 


This little pocket catalog includes the complete GUTH 
Line of precision-planned Lighting Equipment... every 
detail you need...all pre-digested into easy-to-find 
form for instant reference. 


Your copy’s waiting for you! Just write for Catalog 46A-A 


YOUR TEAMMATE IN preiin-plnned LIGHTING 


IGHTING 


THE EDWIN F. GUTH COMPANY, ST. LOUIS 3, MISSOURI 
dinates ) on Lights 9 hace IQO2, 
4 4 





Secondary switchgear in offset struc- 
ture keeps mill room area clear for 
production operations at ALCOA’s new 
Davenport plant. 


| Closeup of conduit risers (aluminum) 


showing application of wall bracket 
and-bolt supports. 


kv. overhead loop service that prac- 
tically rings the plant. Most of the 
transformers are in outdoor substation 
structures but feed indoor type sec- 
ondary switchgear. 

For a plant of this type where large 
aluminum sheets are formed and fab- 
ricated, clear floor and overhead space 
is essential to efficient production. 
Hence, secondary substation cubicles 
are housed in offset structures imme- 
diately behind the outdoor transformer. 
These three-sided buildings open onto 
the mill room through a wide arch 
that provides easy access to the cu- 


| bicles. 


Secondary conduits emerge from the 
top of the cubicles, then terminate in 
huge pull boxes on the mill room side 
of the building wall. Aluminum con- 
duit risers carry these feeders from 
the pull boxes up to the roof trusses 


| where they extend to other load cen- 


ters or feed the numerous runs of 
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Mass of secondary feeder conduits ex- 
tending to other load centers and feed- 
ing a 3,500-ampere sector bus lateral 
in trusses. 


3,500-ampere sector bus (aluminum) 
that carry the heavy currents through- 
out the large building. 

Conduit risers are aligned and sup- 
ported by angle-iron wall brackets 
equipped with numerous mounting 
slots for U-bolt anchoring. 

Installation, in accordance with de- 
sign specifications of Alcoa engineers, 
was made by Fischbach and Moore, 


Inc., electrical contractors on the | 


project. 











Direct current for crane operation in 
the new Sandusky, Ohio plant of the 
New Departure’ Division, General 
Motors Corp., is provided by this 100 
kw. Ignitron rectifier. Unit requires 
less. maintenance than rotary type. 
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_ ELECTRICAL SPECIALTY ITEMS 
"FROM CANNON ELECTRIC 


Fire Alarm Station 


FIRE ALARM BOX—Combination Open and Closed Circuits. Install 
the Cannon “Break Glass” Fire Alarm Station and prevent 
false alarms caused by unintentional leaning or pushing 
against centrally located suspended hammer-type alarms. 
Type FA-105C fits any standard single gang outlet box; also 
available with sub-base adapter for surface mounting. Best 
suited to smaller fire alarm installations. 








Code Signal 
| Relay 


FIRE ALARM RELAY—Motor-Driven Type. Type 
FA-102M California Uniform Code consists 
of a code ringer which sounds the signal, 
and includes a common base, motor and contact making device. Motor operates 
at 24V or 115V A.C. continuously as long as control circuit is energized. Sturdy 
in construction and ample power to insure uniform spacing and duration of signal. 














Lamp Annunciators 


for all types of silent visual signaling in factories, in- 
stitutions and offices. Made in combinations from four 
up to a hundred or more lamps. Each annunciator is 
equipped with intermittent soft tone buzzer, thermo- 
statically controlled. Steel cabinet construction with 
various finishes available. Lamp change simplified 
with hinged door design. Identified as the HNA series. 








~2 Conduit Fittings 


] } 
f 


(/ Prices Reduced 


Effective January 5th, 1949 
CNT-1U BOX CONNECTOR (shown above) is listed as approved by Underwriters’ 
Laboratories. 3%” reversible type for BX and Romex flexible metallic conduit. Alu- 
minum Alloy; zinc clamp. Completely assembled with slot head screws. Standard 
package, 1000 pieces; carton, 100 qieces. 





CF-1U-% and CF-2U-% are listed as approved by Underwriters’ Laboratories. For 
¥%” and %” flexible metallic conduit. Aluminum alloy. Inspected, assembled and 
packaged. Standard package 1000. All Cannon Conduit Fittings F. O. B. destination 
on quantities of 100 lbs. or more. Less than 100 lbs. F.O. B. Los Angeles. 


* Write for FA-1 Alarm and Relay Bulletin; CF-7 for Conduit Fittings, 
and H-2 for Annunciators: ... «........ Address Department B-231. 


GOAN IN LOIN BEE TAE KTR 7 


7 ELECTRIC 


Liawdlyminl AM fll if 3209 HUMBOLDT ST., LOS ANGELES 31, CALIF. 


World Export: Frazar & Hansen, San Francisco. Canadian plant: Cannon Electric Co., Ltd., Toronto 
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New G-E Wiring System _ 
Offers Unlimited Possibilities 
In Modern Lighting Control 


In dormitories, institutions, and com- 
mercial buildings, General Electric remote 
control can provide an effective central- 
ized system for lighting control. Wher- 
ever “‘lights-out”’ regulations are in effect, 
a master panel of remote control switches 
can be used to enforce these regulations 








Multiple Switching from Many Locations 
Available at Low Installation Cost 
With G-E Remote Control 
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Switch your garage lights ON or OFF 
from any room in your home—in hos- 
pitals, give every patient a light switch 
next to his bed—in industrial plants and 
commercial buildings, let every night 
watchman have a centralized bank of 
switches for all lights in his area. These 
are just a few of the many possibilities 
that can be brought about by the new re- 
mote control system, recently announced 
by the General Electric Company. 





Easy to Install 


Using existing methods for wiring all 
power circuits, the General Electric re- 
mote control system requires no new 
materials or techniques except in the 
switching circuit itself. In this circuit a 
small, low-voltage relay docs the actual 
switching. Control of this relay can be 
placed practically anywhere in a building, 
simply by installing lightweight wires 
from the relay to conveniently located 


wall switches, specially developed for 
this purpose. ‘‘Easy as wiring a doorbell,”’ 
is the way one observer described this 
circuit. 

Because this new system cuts the cost 
of materials used in multi-switch applica- 
tions, because it makes possible a large 
number of controls on any individual 
circuit, General Electric remote control 
clears the way for wide use of multi- 
switch control in structures of all types. 


Keeps Costs Down 


In residential wiring, this new system 
means real ‘“‘dream-home’”’ electrical con- 
trol even in residences where costs must 
be cut to the bone. Simple applications 
include the example of garage lights given 
above—also attic fan and cellar light con- 
trols in various parts of the house. In the 
completely modern house, all lights and 
outlets can be controlled from various 
locations. 


Here are the essential components of the new General Electric remote control system: 
the switch, the small transformer (not shown), the relay, and the lightweight No. 18 wire. 
All accessories necessary for the system are manufactured by General Electric and sold 


through your General Electric Construction Materials distributor. 


Mail Coupon Now «4 


Section D27-218 





General Electric Company 
Bridgeport 2, Connecticut 


for an entire building or a whole floor. In 
commercial structures or plants, a similar 
system can be used to turn out lights left 
on after hours. Commercial and industrial 
operations can profit by the over-all 
multi-switch control offered by this 
system. 


Offers New Ideas 


To everyone concerned with building 
and remodeling, this new system offers a 
completely new range of ideas on flexi- 
bility in the use of electricity. To the 
architect, it means a new era in electrical 
convenience in structures of all sizes and 
types. To the buyer and the investor, it 
means increased workability and extra 
value, now and in the years to come. To 
the electrical contractor, General Electric 
remote control offers a vast, new field for 
his services. 


To answer questions on the applications 
of General Electric remote control—to 
explain the procedure and the materials 
required—the General Electric Company 
has prepared an informative booklet on 
the subject. This booklet is a valuable 
guide for everyone interested in this new 
system. To get your copy early, simply 
fill out the coupon and mail it today. 


Get Ready to 


Get Your Share 


OF THIS BIG NEW MARKET 


~¥ 


- 


ee 





Please send me your new booklet on General Electric remote control. 

















(Name) (Title) see ets 
(Company) ee = 
_ (Street) 
a ‘ (City) (Zone) (State) 


GENERAL @@ ELECTRIC 
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Duplex Limit Switch 


Two new duplex limit switches have 
been announced that will enable ma- 
chine designers to use only one switch- 
ing unit when two limit switches are 
needed. A single duplex switch can 
also be used to replace two separate 
limit switches on present machines or 
equipment. By using two oiltight 
switches in a single duplex assembly, 
only one run of conduit is required for 
necessary control wires. Both surface 
and flush mounting types are available. 
Each switch has a single pole, double 
throw snap action mechanism and two 
electrical circuits. One circuit is nor- 
mally open and the other normally 
closed. Switches are available with 
either two push rods, two plain roller 
arms or two one way rollers. Switches 
are rated to 600 volts a-c or d-c, and 
will operate in temperatures up to 
200°F. Square D Company, 4041 N. 
Richards Street, Milwaukee 12, Wis. 


Spot Lamp 


A new 75 watt R-30 spot lamp, 33 
inches in diameter, and a new flood 
lamp of the same size, designed to 
meet the demand for smaller, lower 
wattage lamps than were previously 
available, have been announced. Be- 
cause of their small size they permit 
the design of smaller individual hold- 
ers and housing than those required for 
the R-40 lamps. They are recommended 
for spot and floodlighting in stores, 
offices and public buildings, theaters, 
restaurants, homes, industries, and 
offices and public buildings, theaters, 
burning hours. General Electric Lamp 
Department, Nela Park, Cleveland 12. 





Selenium Rectifier 


A new line of selenium rectifiers 
covering the range from two volts and 
150 milliamperes to 5,000 volts and 
10,000 amperes. Individual plate sizes 
range from 14 in. by 14 in. to 64 by 74 
inches. Plates are assembled in an 
interlocking arrangement between the 
plate and insulating sleeving so as to 
prevent possible plate rotation or lug 
misalignment. Individual selenium 
plates are capable of withstanding 24 
volts rms maximum in the reverse 
direction and can be overloaded up to 
10 times rated load for periods of 7 
seconds or less. Efficiency varies from 
65 to 85 percent depending upon the 
circuit employed. International Recti- 
fier Corp., 6809 S. Victoria Ave., Los 
Angeles 43, Calif. 





Lamp Socket 


A new type Circline lamp socket has 
been developed. A feature of this con- 
nector is its “pressurized” type con- 
tacts. These make a wiping contact on 
the Circline lamp pins, and_ being 
moulded into a flexible Vinylite hous- 
ing, adjust sufficiently to assure posi- 
tive contact on all four contacts at all 
times. Socket is made with two types 
of lead construction: four conductor 
cord with a white jacket stripped 1 
inch and individual conductors stripped 
4 inch; and four individual leads (two 
black, one white, one blue) stripped 
4 inch and covered with a white ther- 
moplastic sleeving 6 inches long held 
securely in socket body. Overall lead 
length is 12 inches and all leads are 
rated at 600 volt. Socket is listed by 
Underwriters’ Laboratories with a 
rating of 660 watt 250 volt. Monowatt 
Incorporated, Providence, R. I. 
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Motor Starter and Contactor 


A new magnetic motor starter and 
magnetic contactor designed to give 
maximum protection to a-c motors up 
to 50 hp., 440 volt, has been developed. 
Two features are the relay heaters and 
plastic-encased coil. The bi-metallic 
relay heaters will follow the heating 
curve of the motor. Relay adjusts for 
automatic or manual reset when a lever 
is moved. Plastic-encased coil gives 
protection from moisture, corrosion 
and abrasion. It has a permanent, 
self-lubricating composition impreg- 
nated into the plastic that will keep the 
magnet guides sliding smoothly. Trum- 
bull Electric Manufacturing Company, 
Plainville, Conn. 


Motors : 


The drip-proof design has been ap- 
plied to polyphase motors in the 254, 
284, 324 and 326 frames. Motor 
frames are formed of heavy rolled steel, 
shaped to accurately center the stator 
core and to provide passages between 
the frame and the core for ventilation. 
An auxiliary fan, larger in diameter 
than the armature of the motor, draws 
in air through the openings in the 
front endplate, forces it through pass- 
ages and out through endplate openings 
on the drive end. Screens on endplate 
openings give added protection. Both 
sleeve-bearing and ball-bearing motors 
of the new design are drip-proof when 
mounted in the normal horizontal posi- 
tion and when endplates have been 
correctly rotated. Wagner Electric 
Corporation, 6400 Plymouth Avenue, 
St. Louis 14, Mo. 
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Gilt fos 


* thinwall conduit * rigid conduit * metallic and non. 


metallic cable ° flexible steel conduit * service entrance 


cable * grounding devices ° lighting fixture fittings 


manufacturers for over 30 years 


Sold Through Etacttunl Whshsnlers 


representatives in principal cities 


midwest electric mfg. co. e 1639 walnut st. e chicago 12, ill. 





























Midwest 





Lampholder 


A new cast aluminum lampholder, 
known as Steberlite, for PAR-38 and 
R-40 lamps has been announced. The 
line consists of three basic units—the 
lampholder, an adapter box for a clus- 
ter of up to five holder units, and a pole 
slip-fitter for use on either a 15 or 2 
inch pipe. In addition, there is a line 
of accessories consisting of wall and 
outlet box fittings, a housing to elimi- 
nate spill light, bafflelouvers and color 
equipment. It is listed by Under- 


writers’ Laboratories and features en- 
closed wiring for weatherproof con- 
struction. Mounting nipple is threaded 
4 inch for use with standard electrical 
equipment. Steber Manufacturing Co.; 


Broadview, Maywood, III. 


Induction Motor 


A new line of extra-low starting 
kva. squirrel cage induction motors 
has been announced. Called Design X, 
they are available in flange-mounted 
type and coupled two-bearing type for 
direct coupling to 514, 600 and 720 
rpm. air compressors. Line permits 
full-voltage starting (across-the-line) 
with a starting kva. of 425 percent. 
Full load speed, efficiency and power 
factor are the same as that of the pres- 
ent E-M line of NEMA type B, 
low-kva., normal-starting-torque squir- 
rel-cage induction motors. Electric Ma- 
chinery Mfg. Company, Minneapolis 
13, Minn. 


Single-Phase Control 


A single-phase to single-phase low 
frequency electronic welding control 
has been announced. This control is 
a frequency converter which, by means 
of electronic tubes, converts current 
at line frequency to current at lower 
frequency. The complete unit consists 
of three basic components: (1) a se- 
quence panel which coordinates elec- 
trical functions of the control with the 
mechanical functions of the welder; 
(2) a frequency control circuit which 
transforms line frequency into a lower 
frequency ; and (3) a weld timer which 
times duration of the welding current. 
The control is designed for connection 
to a resistance welding machine having 
a specially constructed transformer 
with a center tapped primary. Opera- 
tion of the control is such that current 
is passed in one direction through the 
primary for four half-cycles, stopped 
and then reversed for four half-cycles 
thus producing a low frequency alter- 
nating current on the output side of 
the transformer. Westinghouse Elec- 
tric Corporation, 306 Fourth Avenue, 
Pittsburgh 30, Pa. 


Switch 


The Press-On switch, a centrifugal 
device to replace both the governor 
and contactor on all makes and models 
of split phase and capacitor motors up 
to 3 hp. has been announced. It is a 
self contained unit that presses on to 
the motor shaft, taking up no more 
space than an average governor. Com- 
plete Reading Electric Co., Inc., 100 
South Jefferson Street, Chicago 6, Ill. 


Relay 


A new Form A drawout relay with 
a number of features designated to 
simplify maintenance and application 
has been announced. It is suitable for 
either semiflush or surface mounting. 
Cover attaches to case, so that relay 
unit can be removed and cover re- 
placed, preventing accumulation of dust 
within the case or accidental contact 
with exposed circuit elements. Im- 
proved cover screws are self-centering 
and easy to start. Screws for the semi- 
flush mountings are inserted from the 
back of the panel into the threaded 
bosses on the mounting flange, so that 
cover protects and conceals them. 
Reset button is carried within the 
cover. General Electric Company, 
Schenectady, N. Y. 


Fluorescent Unit 


A new fluorescent unit designed tor 
school room lighting has been an- 
nounced. It is known as “Seminar” 
and uses two or four 40 watt fluores- 
cent lamps. Units are for individual 
or continuous run mounting. It has 
hinged louvre for easy maintenance. 
Starter or instant, start high power 
factor ballasts. Side panels are plastic 
or glass. Fixture carries Underwriters 
approval. R & W Wiley, Inc., Dear- 
born and Bridge Streets, Buffalo 7, 
N. Y. 


Hanger 


Model No. L-141 disconnecting and 
lowering hanger for use with all types 
of high level lighting fixtures located 
16 or more feet above floor level has 
been announced. A_ remotely-con- 
trolled, latching type, overhead, discon- 
necting switch combined with a fixture 
lowering and raising device, permits 
lowering of lights for cleaning, lamp 
replacement, or repair. A complete 
hanger installation consists of upper 
and lower assembly units, length of 
chain or cable for lowering and raising 
lighting fixture, positive locking device, 
and a pulley. Hangers are avail- 
able for both indoor and outdoor in- 
stallations using incandescent, fluores- 
cent, or mercury-vapor lighting. They 
are Underwriters’ Laboratories rated 
at 15 amp. 600 volt a-c, 30 amp., 250 
volt a-c and 20 amp. 250 volt d-c. The 
Thompson Electric Co., 1101-57 Power 
Avenue, Cleveland 14, Ohio. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... FEBRUARY, 1949 














FULLMAN 


atvrohe 


PRODUCTS 


4 FLOORBOXES WIRING SPECIALTIES 


No. 252-R Two Gang Box 


This Two Gang Adjustable Box has our 
own No. 208 Receptacle in one section. 
Has minimum of parts with maximum 
of efficiency. 2” Flush Brass Plug 
with one Cover Plate; 2” Flush Brass 
Plug with other. 


No. 470, “Bull Dog” 
Pipe or Conduit Hanger 


Made of highest grade malleable iron, this sure 
grip Bull Dog hanger is economical and dependable. 
Hangs pipe or conduit 2”, 34”, and 1” to steel 
beams %” thick. 


QUICKLY INSTALLED . .. SURE SERVICE 


There are no excess screws, wires or complicated parts 
in “‘Latrobe” Floor Boxes and Wiring Specialties. Their 
design and mechanism is simple, sure and compact. 

That is why “Latrobe” Products are so quick and easy 
to install—so efficient in service. 


No. 110 “Latrobe” 
Watertight Box 


The No. 110 ‘‘Latrobe’’ Box is extremely 


No. 150 Box—No. 207 Nozzle 


An adjustable, watertight box for dependable serv- 
ice in concrete or wood-finished concrete floors. simple and compact in design, making for 
4,” Cover Plate No. 242 and large Adjusting Ring speedy installation and smooth service. 
No. 215. Has 208 Receptacle and Cover 


Plate 3/2” diameter. 


“Bull Dog” 
BX Cable Staples 
Favorites in every section of the United States, 
“Bull Dog’’ high quality staples can be ordered 
in cartons, kegs or barrels: 2500, 6000, 30000. 





Sold Only Through 
Wholesalers 











“Bull Dog” 
Insulator Supports 


Famous “‘Bull Dog”’ Supports can be com- 
pletely trusted for fastening porcelain or 
glass insulators to exposed steel frame- 
work. Four sizes, from 1” to 2!/2”. 


FULLMAN MANUFACTURING CO. 
| | an PENNSYLVANIA 








Voltmeter 


A new indicating voltmeter with an 
expanded scale has been announced. 
Designed for general switchboard use 
by electric utilities and large industries, 
the meter has a scale 7.1 in. long span- 
ning 250° about the center. Scale is 
expanded over the most frequently used 
range, from 90 to 130 volts, enabling 
easy detection and measurement of 0.5 
volt varitaions within that range. Al- 
though available in only one rating, 
0-90 to 130 volts, it can be supplied 
with scales applicable to potential 
transformers for voltages higher than 
rated. It is housed in a dustproof, 
liquid-resistant case. Dimensions are 
44 by 41 by 63/9 inches. General 
Electric Company, Schenectady, N. Y. 


Conduit 


Development of a neoprene-covered, 
flexible-shielding metallic electrical 
conduit for a wide variety of industrial 
operations has been developed. Featur- 
ing a neoprene coating applied through 
a specially developed process to give 
natural bond of rubber to metal, the 
Flexpansion conduit eliminates any 
danger of wiring damage by action of 
oil or grease. Conduit and couplings 
are liquid-proof, air-tight and chemical 
resistant. Industrial applications of 
conduit include machine tool wiring, 
chemical plant wiring, paper mill wir- 
ing, underground conduits for public 
utilities companies. Flexpansion Divi- 
sion of the Techniflex Corporation, 55 
Jersey Avenue, Port Jervis, N. Y. 


Ladder Stage 


A new “Safety” ladder stage de- 
signed for use with an ordinary ex- 
tension ladder, provides a safe working 
area or scaffolding unit for all above- 
ground operations where ladders can 
be used. It gives a working area of 26 
by 24 inches. It is portable and con- 
venient to handle. Frame is fabricated 
of structural aluminum alloy. Foot- 
boards are of seasoned waterproof 
wood and are slotted for easy width 
adjustment. Juniata Company, Park 
Building, Pittsburgh 22, Pa. 
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wafer-thin, extremely 
No. 1045—4-lt 40 watt (1040 
No. 1025—2-It 40 watt | : has 416 apertures, 1” x 114’, 
4 - ee ed of heat-resisting, non-warping, durable polystyrene, 
__ provides a cut-off of 45° crosswise and 30° lengthwise 
Louver is held in a metal, basket-like, hinged frame that 
permits exceptionally low cost maintenance. Readily 
removable for quick, easy cleaning. Crescent shaped side 
panels are available in ribbed plastic or metal 
@ Available in 4-lamp 40 watt and 2-lamp 40 watt, 
Surface or Pendant mounted ' 
@ All models are used for Individual or Continuous row 
installation without the addition of extra parts 


j Also available with bottom panels of ribbed BE “BASIC” IN ’°49 
diffusing glass—"Sky-Ray” Model No. 1046 
\ and No. 1026 ( 


Sold by leading electrical wholesalers everywhere 


iS” ELECTRO’S LIGHTING ENGINEERS ARE ALWAYS AT YOUR SERVICE 


ELECTRO MANUFACTURING CORPORATION 


dni —— 2000 W. Fulton St. ° Chicago 12 
== 
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| Fluorescent Lamp 


Users of fluorescent lamps can now 
| obtain economical operation without 
loss of lighting efficiency as a result of 
a change in the construction of Syl- 
vania’s 100 watt 60 inch T17 fluores- 
cent lamp. The newly revised T17, 
2} inches in diameter, consumes only 
85 watts of energy when operated with 
standard 100 watt ballasts and auxilia- 
ries. Since no changes lhiave been 
made in physical dimensions, the 8&5 
watt lamps are interchangeable with 
| 100 watt lamps in all 100 watt fluores- 
| cent fixtures. Available in daylight, 
| 4500° white, white, soft white and 
Warmtone. Present starter types FS-6, 
_ FS-64, COP-64 will operate either 85 
| or 100 watt lamps. Sylvania Electric 


N FW TY Pp F ee Q | | Company, 500 Fifth Ave., New York. 
_ Motor-Generator 


A motor and generator assembly 

S F L F - C oO 0 L E r AP 0 T 0 R which permits obtaining five or six 
different frequencies of a-c_ simul- 

: taneously has been developed. Motor 

a a 0 e E L L & R FA Ime runs at synchronous speed. A silent 

chain is used to transmit power to each 


of the generator shafts and by proper 
selection of gear ratios each generator 
is driven at the necessary speed to 
obtain the desired frequency. Capaci- 
V L he T I L A T 0 h ties of the generators is 150 watts at 

each frequency. This machine is for 
telephone exchanges where it is neces- 
sary to have five different frequencies 
to permit selective ringing of tele- 
phones on party lines. Kato Engincer- 
It’s NEW from motor cover to frame, ing Company, Mankato, Minn. 


yet it’s proved in thousands of installa- 








tions! Certified ratings testify to remark- 





able capacity. Decibel ratings vouch for i Antenna Rotator 
amazingly quiet operation. All ILG’s At An electric antenna rotator called ° 
: “Tenna-Rotor”, designed to rotate the 
power-saving economy, minimum yaaye == beam antenna in FM, television and 

; - ty os : other high frequency radio applications 
maintenance and long life are built in. has been announced. Unit operates in 
any weather and is connected to a 





famous features for high efficiency, 


; / ; ; Specify the Self-Cooled Motor 
Now available in all sizes up to and in- — it’s exclusive, patented, 


luding 30” f heels. H h ILG-built. Designed specifi- plastic control box, located adjacent to 
Y : mneels —- ne , f; ay he . y 4 oY 1 

cluding - an wheels. Hurry—get the ~ for exhaust fan duty. the receiver. A three position switch 

complete story in ILG Catalog No. 148 oe er eee starts rotating the antenna clockwise 

from contact with foul air, iasiewri | h 365° 

° ial . - oT. Par " ¢ or ° 

—send coupon or phone nearby Branch GUNS SRNR Ginete- ee 

. oe nance, adds to long life of When switch is turned to the cente1 

Office (consult classified directory). entire unit. or neutral position, rotation is stopped. 


When limit of travel is reached in 
either direction, a small screen on the 
ILG ELECTRIC VENTILATING CO., 2879 N. Crawford Ave. ’ iil control panel is illuminated. The ro- 
Chicago 41, Ill. Offices in more than 40 Principal Cities : tator mechanism is an _ electrically 
driven rotating hollow shaft into which 
the antenna center post is clamped. 
The gear train driving this shaft is 
Individual ; motivated by an intermittent duty, re- 
naiviaua ° . . . 

versible, capacitor type motor. Geat 
reduction is so designed that the an- 
tenna rotates at approximately 1 rpm. 
Alliance Manufacturing Co., Alliance, 
Ohio. 


(C Rush free copy of new Catalog No. 148 


Firm Name 
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PASIES 


FEEDRAIL 


Ask any electrical maintenance man. He will say 
half his time is consumed in the repair of loose or 
exposed wires, and broken or faulty connections. 
Ask any safety man. He knows moving electrical 
equipment is one of the worst hazards in the plant. 


Then install Electric Feedrail, the modern, totally 
enclosed electric distribution system. Watch. men 
work with portable tools connected to the. over- 
head trolley with Ever-Lok trouble-proof connec- 
tors. See what it does for moving test lines, lights, 
cranes and hoists. Everywhere it speeds produc- 
tion, saves maintenance, and reduces electrical 
hazards. 


You can see what it is doing for others by asking 
for the New Feedrail Catalog No. 20, 32 pages, 
more than 100 illustrations, diagrams and speci- 
fication data. Write for your copy to-day. 


ELECTRIC FEEDRAIL CORPORATION 
FEED RAIL Subsidiary of Russell & Stoll Company, inc 


125 BARCLAY STREET © NEW YORK 7, N. Y. 
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Battery Chargers 


Development of a new line of elec- 
tronically controlled and _ regulated 
floating battery chargers, for power 
stations, communications and other 
applications requiring accurate control 
of floating voltage, has been an- 
nounced. They are fully automatic in 
operation, have constant potential out- 
put, and are designed to maintain float- 
ing charge on battery group to within 
plus or minus one percent. Electronic 
overload protection is provided which 
automatically limits the current to the 
pre-set maximum value and prevents 
overloading of charger by reduction 
of terminal voltage below battery vol- 
tage. Other design features include 
simple compact controls having no 
moving parts or contacts, conserva- 
tively rated selenium rectifier, and 
convection cooling. Power Equipment 
Co., 55 Antoinette St., Detroit 2, Mich. 


CONCENTRATE LIGHT 
with NEW PORTABLE 


No. 505 





All Purpose Service Light 


eee With a hundred and one uses 





The NEW McGill 505 All Purpose Service Light is equipped with 
concentrating lens to focus light where you need it most. Concen- 
trating lens make light from 100 watt bulb 6% times as bright at 
two feet . . . doubles the intensity at eight feet. Simultaneously, the 
adjustable rotary reflector spreads ample illumination. Equipped 
with handy wire bracket stand the 505 can be used on the floor 
and easily positioned through a full horizontal swivel and 270 
vertical arc to focus light conveniently at any angle. With stand 
removed the 505 can be mounted on wall or ceiling. Ruggedly 
built of heavy zinc plated steel wire, electrically welded. Handle 
is polished hard wood. The 505 is equipped with LEVOLIER switch 
and 25’ of oil and grease proof Vynl Thermoplastic cord and plug. 


Lighting Fixture 


A new fluorescent fixture has been 
added to this line. Known as “Dual- 
Direction” it provides a 60/40 ratio of 
light through louvered bottom and 
open top. 60 percent of the light is 
directed downwards and 40 percent 
upwards. Illuminated side panels elim- 
inate the dark area. Fixture is made 
entirely of metal. Maintenance prob- 
lems are minimized by hinged louvers, 
which can be opened from either side 
or removed for accessibility to tubes, 
starters and ballast. Fixture is for 
flush or suspension mounting, as indi- 
vidual units or in continuous row 
assemblies. It uses two 40 watt tubes 
and is approved by Underwriters’ Lab- 
oratories. Compco Corporation, 2251 
West St. Paul Avenue, Chicago 4/7, Ill. 








PORTABLE GUARDS FOR EVERY REQUIREMENT 


Built of highest quality material and backed by 44 years of “know-how.” 
Cages heavy steel wire plated for long life, exclusive No-Rol design. Handles 
of rubber or wood with internal construction that takes strain off of socket 
and cord connection, complete with rubber bushing for extra protection. 
Sockets and switches all meet or surpass Underwriters requirements. 
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For Catalog No. 43 
write to McGill Mfg. 
Co., Inc., 450 N. Camp- 
bell St., Valparaiso, 


Indiana. 


ONLY 


MWGILL 


No. 7100SR—Most 
popular design 
all - purpose 
guard. Rubber 
handle. No-Rol 
cage. 


No. 3006 Vapor- 
proof — Water- 
tight and mois- 
ture proof. Light 
weight. Heat re- 
sisting globe. 





No. 8025 Service 
Light—Wood han- 
dle, Thermoplastic 
cord and plug. 
No-Rol cage. 


No. 151-CA Lamp 
Changer — Head 
with angle ad- 
justment. New in- 
sulated _ inter- 
changeable 5’ sec- 
tion steel poles. 








MSGILL 


TRADE MARK 








“AVAILABLE FROM YOUR ELECTRICAL WHOLESALER” 


electrical 


specialties 





MAKES %2c%er SWITCHES 








Stacker 


A new tilting type transtacker has 
been announced. The battery-operated 
hand truck is available in two models, 
single lift and telescopic. Both units 
are engineered to permit passage 
through standard seven-foot factory 
doors. Backward tilt of the Tran- 
stacker is a full 21 degrees safe cradling 
of the load. A five degree forward tilt 
simplifies load-spotting. Lift and tilt 
controls are in a central location. Ca- 
pacity of telescopic unit is 3100 pounds 
for a load 28 inches long, 2600 pounds 
for a 36-inch load and 2100 pounds 
for a 48-inch load. It features a hy- 
draulic lift motor and pump, a direct 
connected integral unit. Automatic 
Transportation Company, 149 West 
87th Street, Chicago, IIl. 

[Continued on page 179] 
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SA vst AL th Ab [Lh 5 when you buy, specify or recommend fluorescent lighting 


| fixtures for Stores, Restaurants, Offices or other Commercial Locations! 


Y sensamin BUILT-LIKE-A-BATTLESHIP 
CONSTRUCTION 


Vsenanees DESIGN 
Eye-pleasing simplicity, stream- 


2 gb Loto 





» Jebite if 
ae A 
z Oe Z —_ ° 


G With the new “‘Rex-Lite 
40° Fluorescent Units, your com- 
mercial lighting plan has a distinct 
advantage of functional design 
beauty combined with a unique, 
soft, pleasing quality of light. 


"“Rex-Lite 40°” pendant 
units are rated as a semi-direct unit 
with prismatic, polysterene diffus- 
ing panel located above the two 
outside lamps which provide even 
distribution of the illumination in 
the upward zone. 


“Rex-Lite 40” ceiling type 
units are rated as direct units with 
5% of the light directed upward. 


CEILING TYPE DATA 


lined styling, designed to harmonize 
with modern commercial decoration. 


V enrcems ALL-PLASTIC PANELS 
For uniform illumination . . . de- 
signed to relieve disturbing contrasts. 
These panels also reduce accumula- 
tion of dust and dirt inside reflector. 


Vente LIGHTING EFFICIENCY 
Porcelain Enamel reflecting sur- 
face, unequalled for high light out- 
put with maximum diffusion. Finest 
quality ballast and starter equip- 
ment reduces annoying flicker and 
minimizes costly service interruptions. 





Maximum durability...an extra 
margin of strength in every part... 
maximum freedom from obsoles- 
cence and maintenance trouble. 


LOW COST MAINTENANCE 

Simple soap-and-water cleaning 
restores Porcelain Enamel reflecting 
surface to original lighting effi- 
ciency. Porcelain Enamel cannot 
corrode, oxidize or deteriorate. 





“Rex-Lite 40” Units are available in pendant 
or ceiling units. Either type can be installed inde- 


Total unit efficiency 52.5% 
Shielding same as pendant unit 


PENDANT TYPE DATA 
Total unit efficiency 59% 








pendently or butted end-to-end to form continuous 
lines by using a specially designed coupling. 


BEN7AMIN 


Lighting Eygutpuceni 


Distributed Exclusively Through Electrical Wholesalers R-308 








Maximum brightness 


Total | b 
a ee SaOve inside shielded zone 2 ¢/sq.” (904 FTL) 


90 degree zone . . 24% 
Side shielding . 27 degrees 
End shielding... . 


Maximum brightness 
inside shielded zone 1.7¢/sq.”(768FTL) 








Write now for complete DATA BULLETIN 
on the New Benjamin ‘'Rex-Lite 40" Fluo- 
rescent Unit. BENJAMIN ELECTRIC MFG. 
Co., DEPT. H, DES PLAINES, ILLINOIS. 





13 degrees mox. 
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Industrial Electrification 


ENGINEERING © INSTALLATION * MAINTENANCE [aaanRRREEEEEees 


Renovating an Obsolete Primary System 


How a 31-year old primary system at Burroughs Adding Machine Company, Detroit, was 
modernized to provide added capacity and utility stand-by service. 


roughs Adding Machine Company, 

Detroit, as it existed up until sev- 
eral months ago, was designed in 1917. 
At that time it was a good model for 
an industrial plant. The system (Fig. 
1) carried the plant through 31 years 
of operation with only four shut-downs 
and a total outage time of only eight 
hours due to electrical system failures. 

In the 1930’s plant management de- 
cided that further expansion in the 


[= Primary System at the Bur- 


Detroit location was limited by lack of ° 


space. The first units of an entirely 
new and modern plant in Plymouth, 
Michigan were built with the intention 
of gradually moving the Detroit plant 
there. The war prevented this move, 
and postwar shortages of building ma- 
terials and equipment, plus sky-rocket- 
ing construction costs forced a further 
postponement of the original plans. 
Also, a tremendous influx of postwar 
orders for adding, calculating and ac- 
counting machines forced an increase 
in production even greater than their 
wartime records of the Norden bomb- 
sight and Sperry gyroscope parts pro- 
duction. 

There was not sufficient generating 
capacity to provide for the increasing 
load and to allow proper maintenance 
of the 30-year old turbines and gen- 
erators. In 1946, plans were made 
and bids taken for the addition of a 
new 3000 kw. turbo-generator and 
boiler, 

However, delivery would not be 
made until sometime in 1948 and power 
was needed almost immediately, so a 
Survey of the electrical system was 
made to determine the best and most 
economical method of bringing in 
stand-by service from the Detroit 
Edison Company. 

The problem of locating a 1000 kva. 
stand-by substation and running cables 
and ducts was quite simple and it was 
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soon installed and in operation. How- 
ever, the survey revealed that the 
system had not been designed to pro- 
vide for the addition of more than 100 
percent of its original generating ca- 
pacity. The main oil circuit breaker, 
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POWER HOUSE 


By Nelson A. Kieb 
Electrical Engineer 
Albert Kahn Associated Architects 
and Engineers, Inc., 
Detroit, Michigan 


ape 





GENERATOA LOOK ) 

















Fao Derao7T \ EOrSOKn CD. 3 
Passenr Main} OCS 
U/NTCHBOARD 

| 

| 

| 

| \ 

OCS. 
wy ww 
(4 300 KVA. Jf 


TRANSFORMERS SOR. 
SIUTION AUKLMRA/ES 


JEM PORAR 


er ee = 





DOUBLE: THAQUS Std! POHES \ 
(NSTALLEO TEMPORER/LY- 


foe Qetea? Lose Sjtano-ar 


ee 


LAXisFiING .- 


Oss CONNECTS * 7 








D/SCOMMECT 


ocs. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 





cm ¢ : 
a, OO 














EX/3TIN@ 
2300 Vv CAaLéeS 
ia 7 
en Oss CONNECT : 
' 
i Je factory Transroames, Baws | 
PRESENT SwITCH House | 
sishinsennanisivccinlaaae 





FIG. 1—One line diagram of the original primary system serving the Bur- 
roughs plant. Temporary utility stand-by service was added within past: few 


years. 
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production of which was discontinued 
in 1926, had short-time current carry- 
ing capacity but was absolutely inade- 
quate to interrupt the short circuit kva. 
that was available. The branch oil 
circuit breakers were inadequate both 


in short-time current and short circuit 
interrupting capacity. All bus work 
was open, headroom clearance was not 
up to present-day requirements, and 
the main cables between. Power House 
and Factory Switching Station were 
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FIG. 2—Modernized primary system showing addition of new generator, 
permanent utility stand-by service, and modern generator and feeder cubicle- 


type switchgear. 
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FIG. 3—Original generator control board gave 31 years of service with only 
four system shut-downs and eight hours of outage time. It will be replaced 
by modern metal-clad switchgear. 
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subject to question after continuous 
operation and overload over so long a 
period. 

After much study and consideration 
of many possible methods, the layout 
shown in Fig. 2 was chosen as the 
most economical and flexible means of 
providing for the needs of the plant. 
There is still a good possibility of the 
plant operations being moved to Ply- 
mouth in the next five or ten years, 
hence it was advisable to choose that 
equipment which could be easily dis- 
assembled, moved, and re-used in the 
Plymouth Plant. 

For example: The Detroit Plant 
operates on 2300 volts, 3-phase, 60- 
cycle ungrounded while the Plymouth 
Plant operates on 4600 volts, 3-phase, 
60-cycle ungrounded. Since 5000-volt 
switchgear is not practical for use on 
the 4600-volt Plymouth system, it 
could not be considered for use in De- 
troit, although it would have served 
the purpose, is much less expensive, 
and easier to obtain than the 7500-volt 
or 15000-volt rated equipment required 
for Plymouth. The turbo-generator 
was ordered with dual voltage so that 
it could be operated either on 2300 or 
4600 volts. The short circuit ultimately 
available on the Detroit System will 
be approximately 75,000 kva. at rated 
voltage. In Plymouth it probably would 
eventually exceed 100,000 kva., and 
present equipment there now is rated 
for interruption of 150,000 kva. Thus 
the equipment for use in Detroit had 
to be capable of interrupting 150,000 
kva. also. 

At the time the study was being 
made, turbine delivery was scheduled 
for June 1948; deliveries on metal-clad 
switchgear were being quoted for 
December 1948 to February 1949. 
However, the War Assets Administra- 
tion was disposing of some Allis- 
Chalmers modern, metal-clad, cubicle- 
type switchgear that contained many 
of the fundamental requirements of the 
Detroit and Plymouth Plants. This 
was purchased and delivered in three 
weeks time. 


Modernization Steps 


The first step in the process of reno- 
vation was to replace the obsolete main 
breaker, behind the original switch- 
board, to provide sufficient interrupt- 
ing capacity. This was done over 4 
week-end. One of the 1200-ampere, 
vertical-lift type oil circuit breakers 
from the cubicle-type switchgear was 
set on a temporary angle iron frame 
behind the old board and connected to 
the main buses and to the old main 
feeder cables. Overload relays were 
borrowed from the War Assets switch- 
gear and connected to the old C.T.S., 
to trip coils on the breaker, and to 4 
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source of 120 volts d-c which was avail- 
able from a Detroit Edison service. 
Closing and tripping were carefully 
checked, and the breaker was put in 
service. The trip coils of the breakers 
in the Factory Switch Room were dis- 
connected, and all short circuit pro- 
tection was centered upon the tempo- 
rary main breaker. 

The second step, finding space for 
the new switchgear, presented quite a 
problem. The original board, shown 
in Fig. 3, is at the south end of the 
operating floor and well-centered for 
the original generators, but too far 
away from the new unit for good oper- 
ation. Also, the old board had to be 
kept in operation until the new switch- 
gear was in operating condition. The 
only other space available on the oper- 
ating floor is in the center of the build- 
ing where the engineer’s office is lo- 
cated (Fig. 4). This provides space 
only for the generator switchgear, so 
the feeder switchgear was installed in 
the basement. 

The basement location (Figs. 5 
and 6) is far from ideal. The only 
available space is crowded, existing 
overhead piping reduces headroom, 
temperatures are above normal, and it 
is difficult to keep things clean. But 
in modernizing an existing plant ideal 
conditions can seldom be obtained. The 


cost of re-locating piping and equip-- 


ment usually runs so high that the 
whole project becomes too costly. 
Frequently, compromises must be made 
which allow conditions to exist that 
would not be tolerated in an entirely 
new plant. 

To eliminate the need for a 2000- 
ampere main feeder breaker to protect 
the basement switchgear, the generator 
switchgear bus was tied to the feeder 
switchgear bus by means of a solidly 
connected 2000-ampere bus duct de- 
signed to have the same short circuit 
rating as the switchgear. Although 
headroom was very limited, space was 
found through which the bus duct 
could be run to join the two boards. 

The third step was to determine what 
equipment had to be added to the pur- 
chased switchgear to adapt it for use 
in the Burroughs Plant. It had been 
designed originally to operate on 6900 
volts from a 10,000 kva. bank of 
transformers. There were 16 modern 
cubicles in all, each complete with 
meters, relays, switches, etc., as well 
as two 1200-ampere vertical lift break- 
ers and ten 600-ampere breakers. 

From a one-line diagram of gener- 
ator control, a list of equipment was 
made up and placed on order with de- 
livery promised for approximately the 
Same time as the turbine delivery 
(which in the interim, had been set 
back six months). 


While awaiting delivery of generator 
control equipment, a contract was let 
to set the basement feeder switchgear, 
run a temporary main feeder to it 
from the temporary main breaker be- 
hind the old switchboard, and install 
feeder cables and conduits to the old 
Factory Switch Room. The old inade- 
quate circuit breakers in the Factory 
Switch Room are to be removed and 
the new feeder cables neatly racked 
around the room and spliced to the 
existing cables running to Factory 
loads. The old main feeder cables to 
the Factory Switch Room are to be 
disconnected and removed. 

The fourth step, renovation of the 








FIG. 4—Power house generating floor showing old generator board and 


source of power for the station auxili- 
aries, is still in the planning stage. 
Originally one bank of 3-100 kva. 
transformers was located in the base- 
ment. When the 1500-kw. generator 
and additional boiler capacity were 
installed some years back, their auxili- 
aries required the addition of a 300- 
kva. transformer outside the north end 
of the building (Fig. 7). Primary and 
secondary connections on these two 
banks of transformers were set up so 
that limited flexibility of the two banks 
was obtained. The inside transformers 
could not supply their full capacity be- 
cause of lack of ventilation and there 
were a number of other features about 








es 


engineer’s office at right where new generator cubicles will be located. 





FIG. 5—New feeder switchgear being installed in power house basement area. 
Generator tie-bus duct will drop down above large steam pipe at right. 
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Big Time Saver 








NO. 502 “PIPE MASTER” 
portable threading machine 


@ Look at the time you can 
save threading, cutting off and 
reaming pipe with an Oster 
"Pipe Master’! 


Time Saved Compared with 
Hand Threading 


| minute-16 seconds saved on '/2" pipe 
2 minutes saved on 34" pipe 

3 minutes-3! seconds saved on |" pipe 
4 minutes-14 seconds saved on I'/4" pipe 
4 minutes-44 seconds saved on |!/2" pipe 
6 minutes-8 seconds saved on 2" pipe 


Standard range of the Oster No. 502 
"Pipe Master" is '/4" to 2". Extra range 
/g"" pipe. Up to 6" pipe can be threaded 
with a special, universal drive shaft. 
Bolt range is '/44" to 1'/2". 


Use form below to get FREE copy 
of "Pipe Master" Catalog No. 24-A. 


MAIL THIS 


THE OSTER MANUFACTURING CO. 


2081 EAST 61st STREET 
CLEVELAND 3, OHIO, U.S.A. 
Send FREE Catalog "LIST NO. 24-A" which 
describes the No. 502 "PIPE MASTER" 

Portable Threading Machine. 

















the installation that left it far from 
desirable. 

However, the transformers in the 
basement are of the outside type, and 
it is planned to move them to a mat 
adjacent to the 300-kva. transformer, 
provide oil disconnect switches outside 
ahead of both banks, and run one pri- 
mary feeder from the new switchgear 
to both transformer banks. The sec- 
ondaries will be run back inside the 
building to air circuit breaker type 
metal-clad switchgear located as near 
the point of entrance of the buses as 
space will permit. New feeders will be 
run to new secondary power panels re- 
placing old open-type secondary 
switchboards which were part of the 
original installation. 

Normal operation of the secondary 
switchgear will be with the tie breaker 
open because the two transformer 


banks do not have exactly similar 
characteristics. But, under emergency 
conditions, it will be possible to parallel 
for a few minutes while switching or 


to carry the entire load of about 450. 
kva. on either bank for a short time, 

The last step will be the re-building 
of the new generator switchgear with 
the installation of the parts, instry- 
ments, and connecting bus duct that 
are now on order. The 3000-kw. gen. 
erator will be connected first. As soon 
as it is in operating condition, it will 
take over most of the load, and the 
other generators will be cut over one at 
a time. The Edison Stand-by service 
will be run in to its breaker where it 
can be paralleled with the generators 
or operated independently to the ex- 
tent of its capacity during a shut-down 
of the generators. 

The final result wiil be a modern and 
flexible primary system with adequate 
protection for both generator and 
feeder equipment. The cost will be 
approximately the same as if new 
switchgear designed for the purpose, 
had been purchased. But, it was felt 
that valuable time was saved by the 
use of the readily available switchgear, 





FIG. 6—One section of feeder switch- 
gear in power house basement show- 
ing station transformers (outdoor 
type) at right which will be moved to 
outdoor mat. 





FIG. 7—Outdoor station transformer 
of 300-kva., 3-phase capacity will re- 
main. Inside _ station transformers 
(three 100-kva. units) will be in- 
stalled on adjacent mat. 








| | 
| | 
; My name ; 
; Company .. | 
RN charactor neopetsntececiccactecenriesrianeneonse | 
| Cit Stete FIG. 8—Well opening and foundation for new 3,000 kw. generator on 
| fone nr eR gare aia eres ings g power house generating floor. New control board will be located by eng’ 
L—-—__—____ _____— —-4 | neer’s office in background. 
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Century '/, horsepower 
jet pump motor with threaded shaft 


Desens for automatic starting and stopping, these 
motors have the starting and accelerating torque and speed 
characteristics especially suited to jet pump service. 


The new capacitor start single phase jet pump motors are 
built to NEMA standards of performance and dimensions. 
Three phase and direct current motors have identical 
mounting dimensions—making them interchangeable. 


Century Jet Pump motors are ruggedly constructed and 
carefully balanced to assure a long life of dependable 
operation, under the frequently abnormal conditions sur- 


rounding pump installations. 


Century builds a complete line of motors in a variety of 
kinds and types—in sizes from 1/6 to 400 horsepower. 


Specify Century motors for all your electric power re- 
quirements. 


Popular types and standard ratings are generally 
available from factory and branch office stocks. 


CENTURY ELECTRIC COMPANY 


1806 Pine St., Saint Louis 3, Missouri 


Offices and Stock Points in Principal Cities 
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QUESTIONS from readers on problems of industrial equipment, installation 
maintenance and repair. Answered by electrical maintenance engineers and 


industrial electrical contractors out of their experience. For ev 


question 


and every answer published, we pay $5.00. 


Reader’s Quiz 





Circuits for 
Fluorescent Fixtures 
O UESTION 306—We would like 


to know the internal circuits for 
two lamp fluorescent fixtures to 
be operated on direct current. 
What are the basic differences 
between these and those used on 
a-c?—H.S. 


TO QUESTION 306—With 

e reference to the two-lamp flu- 

orescent operation on d-c circuits, you 

do not indicate what wattage lamps 
you are interested in. 

On 110 volt circuits d-c, you can 
operate two 14 watt fluorescent lamps 
in series using an S-ll lamp as a 
ballast. Circuit No. 1 shows this and 
it is used in fluorescent desk lamps, etc. 

Should your interest lie in the use 
of 40 watt lamps, this is a different 
matter. Here we use a d-c ballast and 
in series with the ballast a resistance 
of approximately 336 ohms. For d-c 
current a reversing switch is used once 
or twice a day so that tubes do not 
blacken on one end. Circuit No. 2 
shows a diagram for one 40 watt lamp. 
Where two are used parallel, another 
circuit to this one bearing in mind each 
lamp has its own ballast and resistor. 

In closing, want to say that there is 
a circuit for 2 lamp application in 








which you can use a conventional a-c 
type ballast. Thus, you can change an 
a-c fixture to a d-c one. Or where 
you have d-c at present, you can buy 
regular a-c equipment and when you 
change over to a-c you can use the 
same equipment. Again each tube has 
about 325 ohms in circuit and for d-c 
operation, the capacitive part of the 
ballast as well as the compensator is 
not connected in the circuit. I also 
show this diagram under No. 3.— 
E.A.M. 


TO QUESTION 306—It is 
e difficult to operate fluorescent 
lamps on d-c unless supply voltages are 
suitable. A resistance of the correct 
value and rating must be connected in 
series with each lamp in addition to 
the normal choke, starting switch and 
radio suppressor capacitor. To over- 
come the tendency of the mercury 
vapor to collect at one end and reduce 
the light output: at the other end a 
polarity reversal switch should be used. 
Each time the lamps are switched on, 
the polarity will be changed over. 

80 and 40 watt lamps are difficult to 
start on voltages less than 220 d-c but 
the 15 and 20 watt sizes give fairly 
good results on 120 and 110 volts. For 
120 volts 198 ohm resistance should be 
used for the 15 watt lamps and 144 
ohms for the 20 watt lamps. On 110 
volts the figures are 165 and 112. 





























Two 14 watt, 15 inch lamps can con- 
veniently be used on 120 volt, direct 
current. A resistance ballast lamp 
type S11, rated at 0.5 amperes is quite 
suitable. It uses about 17 watts. It 
must be realized however that on say 
120 v. d-c some 21 watts is consumed 
on the auxiliaries for a 15 watt lamp 
thus bringing the overall efficiency 
down to that of a tungsten lamp.— 
C.R.B. 


TO QUESTION 306—D-c 
e fluorescent fixtures must use a 
series resistance which will limit the 
voltage to that recommended by the 
lamp manufacturers, 20 watt lamps will 
require 110 volts. 40 watt lamps will 
require 220 volts. 40 watt lamps should 
use a polarity changing switch, as 
otherwise one-half of the lamp will 
soon get dark. ‘Some fixture firms use 
an inductance in series with the resist- 
ance to improve starting. 

Sylvania makes a 20 watt d-c lamp 
which starts faster than an ordinary 
20 watt lamp. D-c wattage is very high 
due to the power lost in the resistance. 
A d-c fixture will work on a-c. An 
a-c fixture will not work on d-c, be- 
cause d-c is not choked by the inductive 
ballast used on 20 watt lamps. 40 watt 
a-c ballasts use a transformer which 
will burn out on d-c.—H.S. 
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‘0 (Resistance ballast operation) (/4 wotts) T ra nsfo rmers 
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Boliost ly —t eu iteh t tt o UESTION 307—W ill two trans- 
_ —< = O formers connected open delta 
ro Bias supply you with three E. M. F’s, 
External 120° apart the same as a three 
@® AAA ao phase generator?—W.H.L. 
—K 40 watt lamp ballast 











A TO QUESTION 307—The 
@ answer to your question is yes, 
so far as the position of the phases and 
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® figs fer pei is sree There aa 
— sight error in both but not enough to 
faact! miniaedl sanaie interfere with the operation. 

r+ 40 wort Res The only difference is in the load 
to AMA carried by the two remaining trans- 
been a> | formers, the current in each of these 
amin liked increases to 3 times the value it would 
; be if there were three transformers in 

1 Slack Mai, mfp. fOC (open) Red (open) closed delta, carrying the same load. 
White Blue If a balanced load of 300 kva. was 
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1760—A strong back, sharp axe and 

plenty of time and patience were a 
must for the frontier homebuilder. He clear- 
ed the land, felled his trees, hewed logs to 
fit and hoped his house wouldn’t leak when 
he finished. 


WORKING WONDERS WITH WOOD 





1875—Lumber, the universal building 

material, was a budding industry. But 
woodworking machinery was hard pressed 
to keep pace with the tremendous demand. 
Urgently needed was low cost electrical 
power to boost output. 





3 1915—Howell “Red Band” 

Motors appeared. Applied to machines 
in woodworking and other important indus- 
tries, these rugged, industrial type motors 
soon won wide recognition for making good 
on tough jobs. 


(Up to 225 Feet Per Minute ) 





€ ha 


Free enterprise encourages mass production, supplies more jobs — provides 


Here’s another precision-built Howell 
Motor ... industrial type with copper or 
bronze bar rotors .. . specially insulated 

. Statically and dynamically balanced. 
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Today— Electrically pow- 

ered machines work won- 
ders with wood. This modern 
moulder, for example, using 5 
Howell Industrial Type Motors, 
can shave, trim and form four 
sides of a wood strip at the rate 
of 225 feet every minute... job 
costs are cut ... more people 
enjoy more goods at less cost. 


Here’s another example of a 
tough industrial job solved by 
Howell Motors—the accepted 
industrial type motor. 


Whether it’s on planers, 
moulders, saws, lathes, pumps, 
fans, conveyors or dairy equip- 
ment, dependable, precision- 
built Howell Motors are an im- 
portant source of power. 

Are you using Howell Motors? 


more goods for more people at less 


Electric 
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HOWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Manufacturers of Quality Industrial Type Motors Since 1915 
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Uwe Had Approximately 
300 Moiors ‘Single Phase’ 


At One Time—But Didn’t 
Lose a Single One” .... 


“About three months ago a primary fuse on the pole blew and threw our 
entire plant on single phase. At the time our plant was running full force, 
which meant there were approximately 300 motors running. 

“Most of the motors were protected with relays or thermals, backed up 
by Fusetron fuses. The rest were provected by Fusetron fuses alone. 

““As quickly as we realized the single phase condition existed, the main 
switch was pulled. 

“By that time many Fusetron fuses had blown — but we didn’t lose a 
single motor. 

“Fusetron fuses more than paid for themselves that day even though we 
had but a short time previously gone to the expense of making a complete 
installation throughout the entire plant.” 


... Chief Electrician, 
Twin Coach Co., Kent, Ohio & 8 
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Facts About FUSETRON Dual-Element FUSES 





























The fuse link element opens on 
short-circuit — the thermal cutout 
element protects on overloads — 
the result, a fuse with tremendous 
time-lag’ and much less electrical 
resistance. 


They have the same degree of 
Underwriters’ Laboratories ap- 
proval for both motor-running and 
circuit protection as the most ex- 
pensive devices made. 
















Made to the same dimen- 
sions as ordinary fuses — fit 
all standard fuse holders. 


Obtainable in all sizes from 
1/10 to 600 ampere, both 
250 and 600 volt types. Also 
in plug types for 125 volt 
circuits, 

Their cost is surprisingly 
low. 


FUSETRON is a trade mark of the Bussmann 
Mfg. Co., Division of McGraw Electric Co. 


122 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... FEBRUARY, 1949 












Fusetron@tuses 


with their 
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€ | Protect against short-circuits. 4 Protect motors against burnout 
@ due to single phasing. 
Protect against needless blows 
Give DOUBLE burnout pro- 
2 caused by harmless overloads. 4 : ‘ P 
tection to large motors — with- 
/ 3 Protect against needless blows out extra cost. 
caused by excessive heating — 
lesser resistance results in cool- f Make protection of small 
er operation. motors simple and inexpensive. 
Provide thermal protection — P ; f 
/ for panels and switches against 4g es, peste Nios 
: ~- i e oO 
damage from heating due to neces 
eile wuanbet proper size switches and panels. 
5 Protect motors against burnout ] 0 Protect coils, transformers and 
from overloading. solenoids against burnout. 
Fn0ls-~ Sond the Coupon How/ 
Wl 
gt i ee ee 
ne TRUSTWORTHY NAMES IN 
it ELECTRICAL PROTECTION = Buccmann Mfg. Co., University at Jefferson 
FUSETRON Dual-Element Fuses St. Louis 7, Mo. (Division McGraw Electric Co.) 
m Give ALL-PURPOSE PROTECTION q Please send me complete facts about Fusetron 
h Dual-Element Fuses. 
t One needless shutdown — or one lost motor — or one Name a sic ccsmccile aaa 
destroyed switch or panel — may cost you far more than Title ae A 
replacing every ordinary fuse with a FUSETRON dual- a 
y element fuse. om pany — 
2 4 s Addrese___. sen aa eee 
Don’t risk such losses — protect yourself by installing Cit Pino ae 
a FUSETRON dual-element fuse in every set of fuse sis i maa a 
clips throughout the entire electrical system. 
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fast, with least effort 


@ Slap this sturdy rimarp cutter on a pipe and 

roll it right through in a few easy turns, with 
surprisingly little effort. Efficiency - balanced, it 
handles easily. The tool-steel thin-blade cutter 
wheel sinks cleanly through pipe and conduit, 
leaves practically no burr—every RitaiDp cutter 
is factory-tested to make sure it tracks perfectly. 
Your choice of 5 sizes to 6” pipe; 4-wheel cutters 
_to 4." Buy Ritaips at your Supply House. 


THE RIDGE TOOL CO. ¢ ELYRIA, OHIO 
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FeickealW Cutter assures clean cuts, 





| are 60 degrees apart and from a volt- 


being drawn from three 100 kva. trans- 
formers connected closed delta, the 
removal of one transformer would 
cause each of the remaining two to 
carry 173 kva. for the same output. 

It would therefore be necessary to 
reduce the load on the bank from 300 
kva. to (100/173) times 300 or to 173 
kva. to prevent overloading the trans- 
formers. 

This connection is used where the 
load is increasing and two are installed 
with the intention of installing the 
third as soon as the load reaches 1.73 
the times rating of one of the trans- 
formers.—A.E.T. 


A TO QUESTION 307—The 
@ voltages on the secondary side 
of an open delta connected bank of 
transformers are 120 degrees apart and 
make a true three phase system. 
Reference to the connection diagram 
and its vector indicates the voltage Ex 
on the primary side is maintained by 
the system, it is equal to the other 
voltages and 120 degrees from them. 


Therefore, the secondary Ey, and Ew 


| age Ey which is equal to them and 120 
| degrees from them under no load con- 
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ditions. 

However, when a load is connected, 
the voltage triangle is distorted due 
to the leading and lagging currents in 
the transformers, since the internal 
power factor of the two transformers 
is 86.6 percent when the load power 
factor is unity —R.J.M. 


TO QUESTION 307—Yes, 

e@ provided the primaries are con- 

nected to a 3-phase source. In diagram 

the connections would be represented 
as below. 

The 3-phase supply has the 3-phases 
120° apart and the secondary will gen- 
erate voltages ab and bc, 120° apart. 
The third voltage ca will be obtained 
when the voltages ab and be are added 
vectorially. A load can be drawn from 
ca the same as from either of the other 
pairs of conductors. The load current 
instead of flowing through a trans- 
former ca must flow through trans- 
former ab and then bc, the two being 
in series. The net voltage and current 
will be the same as if it were drawn 
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0 You stand to gain muchin dealing with your Fairbanks- 

1- Morse Branch or Dealer as the single source for all 
your electric motor requirements. Not the least are the 

. benefits of undivided responsibility, unprejudiced 

: advice and application assistance. For your copy 

| of the handy “Pocket Panorama” which illustrates 

: the complete line... write Fairbanks, Morse & Co., 


r Chicago 5, Illinois. 
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& FAIRBANKS-MORSE 


A name worth remembering 


GENERATORS 
MAGNETOS 





SCALES * MOTORS - 
FARM EQUIPMENT - 


STOKERS - 
PUMPS ° 


DIESEL LOCOMOTIVES + DIESEL ENGINES - 
RAILROAD MOTOR CARS and STANDPIPES - 






















ge Motors 














WHEN YOU 


ARE IN A Hurry 




























Delays cost time and money. When it’s BEARINGS 
you need . . . call JOHNSON BRONZE. You can 
immediately select the type you want... the size 
you need. They are shipped right off the shelf... 
ready for installation. Over 250 types to select from. 
Johnson Bronze Company, 490 South Mill Street, 
New Castle, Pa. 











* Me Serials 
Speaiel sven vnu a 


Sjataias SILVER CONTACTS — 


- 





FOR INDIVIDUAL APPLICATIONS 
What, Sir, Are YOUR Requirements? 


SUPERIOR CARBON PRODUCTS, INC. 


9113 George Avenue ° Cleveland 5, Ohio 
ATI BRUSHES 


Siac 19/9 BRUSHES 
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directly from ca. Actually, the arith- 
metic sum of the currents in ab and be 
will be larger than the load current ca 
as the currents are out of phase and 
when added together will not total the 
arithmetic sum. This effect is what 
gives two transformers in open delta 
only 57% of the capacity of three trans- 
formers instead of 663%, as one might 
expect.—L.R.B. 


Feeders for Power 
and Light 


UESTION 308—We are run- 

Q ning 4 inch lay-in duct that will 
contain feeders for power and 
lighting circuits. The lighting 
circuits are switched at a panel 
located 200 feet from farthest 
lights. Could we run a large 
single wire the length of the duct 
to serve as a common return for 
all the lights instead of running 
a return line all the way to the 
panel for each lighting circuit?— 
AS. 


A TO QUESTION 308—The 
@ question refers to a 4-inch duct 
containing feeders for power and light- 
ing circuits. Below is a question as to 
whether it would be satisfactory to use 
a single large wire as a common re- 
turn for all the lights instead of an 
individual return wire for each lighting 
circuit. 

There are two conditions. The first 
is for feeders. It is permissible to use 
a common return wire (neutral), of 
adequate size, for two or three sets of 
3-wire feeders or for two sets of 4-wire 
or 5-wire feeders. Section 2204 of the 
National Electrical Code permits this. 

The second case refers to branch cir- 
cuits. With a 3-wire system you may 
use 3-wire circuits each consisting of 
one ungrounded wire from each side of 
the circuit and one (neutral) grounded 
wire. It is not proper to use a common 
(neutral) return wire for more than 
one such circuit. Section 2113 of the 
1937 National Electrical Code read: “A 
common neutral conductor may be em- 
ployed for two or more branch circuits 
provided not more than eight un- 
grounded conductors are used.” 

Misunderstanding of the rule, result- 
ing in improper construction and diffi- 
culty in enforcing the rule resulted in 
its repeal in 1940. Therefore, this 
method is not approved at present.— 
J.E.W. 


A TO QUESTION 308—Section 
2204 of the National Electrical 
Code states that one common neutral 
may be used for three, 3 wire single 
phase branch circuits, or two 4-wire, 
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HYDRAULIC BRIDGE BRAKES did the trick.... 
and only Wagner Crane-Bridge 
Brakes give you these features: 






it REMOTE CONTROL BLEEDER 1S 
MOUNTED CLOSE TO AND ABOVE 
THE LEVEL OF THE BRAKE 












ACTUATI: 
CYLINDE! 
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BLEEDER BUTTON 


NORMALLY OPEN 
MOMENTARY CONTACT 
PUSH BUTTON STATION 





boa 
] ARE INSTALLED IN CRANE 












BRAKE 
UNITS SHOWN INSIDE DOTTED AREA 
cas 
FLUID LINES Hy 
CONTROL © 
v 
CYLINDER Pn 
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@ A Size and Type for Every 
Application... 

Wagner hydraulic crane-bridge brakes are 

built, with or without parking attachment, 

in four sizes that are capable of handling 

any application—from light industrial cranes 

to the largest steel mill ladle crane. 


@ Remote Control Bleeder... 


Keeps lines full of fluid, even when brake 
is installed at a considerable height above 
the control cylinder. Maintains peak braking 
efficiency, and makes bleeding the system 
an easy, “‘one man” job. 


@ Self-Centering Device... 
Prevents brake shoe drag by assuring equal 
clearance of both brake shoes. 

@ Other Advantages Include... 


Power failure braking...one-point shoe 


adjustment... 200% emergency torque... 
grease fittings for lubrication ... non-scoring, 
easily replaceable molded lining blocks. 


* * * 


If your cranes are not equipped with 
Wagner brakes, one of our field engi- 
neers will gladly show you how 
simple it is to install a modern hy- 
draulic system. 


If you now have Wagner brakes, your 
system can be quickly modernized 
with our complete conversion kits. 
You can change your old *solenoid- 
controlled HM brake to the compact, 
hydraulic type; you can convert a type 
H brake to an HM; and you can 
easily add the remote control bleeder 
to any Wagner system. 

Bulletin IU-40 gives full information 
on Wagner Industrial Brakes—write 
for copy. 


Wagner Electric Grporation 


6413 PLYMOUTH AVE., ST. LOUIS 14, MO., U. S. A. 


BRIDGE BRAKES 


* POWER AND DISTRIBUTION TRANSFORMERS . 








MOTORS 


+ UNIT SUBSTATIONS 





ELECTRICAL EQUIPMENT AND AUTOMOTIVE BRAKE PRODUCTS 
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For Built-in 
Dependability 





You'll find the correct on-the-job power 
plant for your needs in the complete 
“U.S.”" line: from small units easily 
carried by one man, up to large trailer 
mounted generators. 


From 4. kw up — A.C. and D.C. You 
can recommend these units with com- 
plete confidence. Their ‘“‘built-in"’ de- 


pendability is the result of over 40 years 
manufacturing experience. 





244 to 140 kw, A.C. and D.C. All are 
full diesel, compression ignition, solid 
injection type. Write for information 
Please state type and capacity in which 
you are interested. 


UNITED STATES MOTORS CORP. 


580 Nebraska St. Oshkosh, Wis. 














three phase circuits, provided the neu- 
tral is grounded and all seven wires of 
the multi-wire circuit are carried in the 
same iron conduit. This allows six 
branch circuits for each neutral. 

However, the neutral must be of 
sufficient capacity to carry the maxi- 
mum unbalanced load possible of the 
multi-wire circuits. This in either 
case would be equal to the maximum 
load on either side of the thiee wire 
system or carried by one of the phases 
of the four wire system. 

You could reduce the number of cir- 
cuits by using 20 amp. circuits instead 
of 15 amp. provided this is possible 
with the switching desired. The actual 
amount of copper used would be about 
the same, but the labor would be re- 
duced. 

To reduce the amount of copper used 
it would be necessary to increase the 
lamp voltage to 220 volts. This would 
reduce the cross section of the copper 
to 4 of that required for 110 volt 
lamps and still have the same percent- 
age voltage drop at the lamps. The- 
oretically, you could reduce the wire 
to + the original size. The size of wire 
thus obtained should be checked with 
table No. 1, chapter 10 of the N. E. 
Code, for capacity, and if too small, 
must be increased to comply with the 
Code. 

The types of service available would 
have to be considered in deciding the 
system to be used. I would suggest 
that you consult the local inspector or 
the power company and get their con- 
sent to any arrangement of this kind.— 
A.E.T. 


Magnet Cranes 


UESTION 309—We have five 
O magnet using cranes. The power 
for these magnets comes through 
a heavy duty cabtire cable which 
is retrieved on a reelite mounted 
on the trolley of the cranes. We 
have been experiencing consid- 
crable trouble due to cable break- 
ages, mostly either just above or 
below the hoisting hook to which 
the cabtire cable is terminated 
before going to the magnet. We 
have tried installing a lock to 
prevent the hook from turning, 
but while this helps, we still have 
cable breakages. I would like to 
know if any one has solved this 
problem.—T.J.H. 


A TO QUESTION 309—To get 


@ better service from your cabtire 
cables, remove them from the crane 
hook area. Terminate your magnet 
leads in a plug receptacle at the outer 
rim of the magnet; the plug should be 
in a protected place and turned with 
its opening down. The reelite should 
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be as far from the hoisting drum as the 
trolley frame will permit. You have 
now got your reelite cable at its maxi- 
mum distance from the hoisting ropes 
and hook block. 

Your magnet can now turn the 
major part of 180° in either direction 
before it fouls the hoisting ropes. Be- 
fore putting the plug on the cable, pull 
the cable through a section of heavy 
duty air hose and fasten it firmly to 
the plug so that the cabtire will form 
a neat curve when the plug is inserted 
into its receptacle, the tension of the 
reelite spring winder will hold it firmly 
into the receptacle and the hose will 
protect the cable up to and beyond the 
hook block, depending on how long 
your hose is cut. Your cabtire will not 
rewind quite as far as before, since 
the hose will not pass through the 
reelite cable guides. 

The tension of the cable will tend to 
minimize turning of the magnet. We 
have five overhead bridge cranes using 
this system on motor operated clam 
buckets and use 4 conductor, No. 8, 
rough usage cabtire cable. We find 
that the hook block flopping around, 
when the clam is dropped onto the 
material pile, pinches and cuts the 
cable. This will apply to a magnet to 
a lesser degree since it is not necessary 
to have slack hoisting ropes as is the 
case when clamming material from a 
pile.—J.B. 


A TO QUESTION 309—It is 
e@ absolutely necessary to “pin” 
the hook in the block to prevent turning 
of the magnet and twisting of the lift- 
ing and feeder cables. On all of our 
magnet cranes we weld a 2 in. by 2 in. 
by 4 in. angle support on the block with 
cable clamp at the outer end to termi- 
nate the flexible feeder cable for the 
magnet. The tension of the feeder 
cable is thus anchored at this bracket 
and relieves the strain on the individual 
conductors to the magnet. 

The outer covering of the feeder 
cable should be extended down beyond 
the cable clamp approximately 6 inches 
and then cut off to allow separation of 
the leads for the placing of the con- 
nectors. The length of the angle sup- 
port should be long enough to provide 
clearance between the hoisting cables 
and the feeder cable, approximately 15 
inches. We find that Type “S” “Ti- 
rex” and Type “W” work out very 
satisfactorily as feeder cables for our 
magnets.—M.M. 


A TO QUESTION 309—This 
e@ problem interests me, as the 
plant where I am employed has just 
installed a crane where its power 's 
fed through a cable and is retrieved on 
a reelite mounted on the cable. 

I find that the center of the reelite 
reel is fed from a set of rings with 
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Underwriters’ Seal of Approval 
E.M.T. 
The new B-M Twiston Self-threading fittings now make it possible to have 
locked position, which results in the strongest connection possible and one that 
will withstand severe vibration. G ALVA ’ ILLI N oO IS 


OR faster, neater and stronger thin wall conduit connections insist on either 
Briege! indenter or Briegel Twiston Self-threading type all steel, one piece 
connectors and couplings. 
B-M Indenter fittings, the only approved couplings and connectors of this type, TOOL 
have long enjoyed wider use and application than any other method of installing 
threaded, raintight E.M.T. connections without the use of dies. Two complete 0. 
turns with a pair of pliers threads the tubing and screws the fittings into a 
What ever the thin wall job might be, you will find that you can do it neater, 
faster and better with Briegel UL Approved E.M.T. fittings. 

DISTRIBUTED BY 


The M.B. Austin Co., Northbrook, Ill. Clifton Conduit Co., Jersey City, N.J. The Steelduct Co., Youngstown, Ohio Nat. Enameling & Mfg. Co., Pittsburgh 
Clayton Mark & Co., Evanston, Ill. Gen. Electric Co., Bridgeport, Conn. Enameled Metals, Pittsburgh, Penn. Kondu Mfg. Co., Ltd., Preston, Ontarle 
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What’s Essential ? 


Buttons and bows may be essential to the little 
woman; a box of La Coronas may be essential 
to us. But that's a purely relative use of the word. 
For something that is absolutely essential we 
point to certain industrial motors ... for example, 
pump motors that supply water to a processing 
plant. They're the kind of motors that deserve 
Silicone Insulation. 





PHOTO COURTESY PURE OIL COMPANY 


Both of the 10 h.p. motors which supply water to 
the Pure Oil Refinery at Midland, Michigan, are 
silicone insulated to assure continuous operation 
under adverse conditions. 


These two pump motors are located in a sub- 
basement near a river that overflows every 
spring. Ventilation is poor and humidity is always 
high. Originally insulated with Class “A” ma- 
terials, both motors failed the first time they 
were flooded out. They were then rewound with 
Silicone (Class “H") Insulation. 


Pure Oil specified Silicone Insulation because it 
offers much more protection to motors exposed 
to excessive moisture. In several instances, sili- 
cone insulated motors that were submerged by 
flooding have been hosed off and put right 
back into service. Accelerated life testing and 
actual performance records have proved that 
this new class of insulation developed by Dow 
Corning has at least 10 times the life and 10 
times the wet insulation resistance of the best 
insulating materials previously available. 


Electrical maintenance and production men in all 
fields of industry are learning that Silicone Insu- 
lation is the best insurance there is for critical 
motors. For more information, call our nearest 
branch office or write for pamphlet No. G7-K. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Atlanta @ Cleveland @ 
New York 


In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 


Chicago . Dallas 


Los Angeles ¢ 
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brushes. The only possible trouble 
would be there. 

However, in your case, your reelite 
is of heavy cabtire cable. This must 
be protected with a coil steel spring, 
which is slipped over the cable and one 
end of the spring mounted firmly on 
the frame where cables enter the box 
or connector. This will help the cable 
when slack (or pull) is put due to the 
crane directions. This will prevent the 
cable from making a sharp bend, 
thereby causing trouble-—O.C., 





Can you ANSWER 
these QUESTIONS 


QUESTION K14—what is the time de- 


lay curve in seconds, for the different 
makes of time delay fuses, both renew- 
able and non renewable fuses ?—H.S. 


QUESTION L14—Please advise us on 


the following practice. After remov- 
ing the pole pieces from a d-c gen- 
erator or motor for purposes of repair 
and overhaul, we do not paint the bot- 
toms of the poles or those sections on 
the stator frame where the poles are 
secured. A minority of the men in 
our shop believe that no harmful 
change in characteristics will result 
from painting between the poles and 
frame. Others are firmly against the 


| practice—A.H.]J. 


QUESTION M1 4—1 recently had an 


unusual bit of trouble with a small 
series motor. The motor would start 
and run satisfactorily for a period of 
time. But if stopped, it would not 
restart until it had cooled off. I 
finally traced the trouble to a poor 
solder connection. When the motor 
had run for a while, the connection 
actually came apart due to the elonga- 
tion of the copper conductors. The 
current would jump the gap as long 
as the motor was going. But once the 
motor was stopped, the gap was suf- 
ficient to prevent any current from 
passing. However, when the motor 
had cooled sufficiently, contact was 
again made, and the motor started 
fine.—H.H.S. 


QUESTION N14—1 would like to know 
if any of your readers have any expe- 
rience regarding the relative life of 
various cables buried directly in con- 
crete? I am interested in using RW, 
TW, rubber with lead sheath, and this 
latter type with the addition of an 
overall braid.—C.S. 


PLEASE SEND IN 
YOUR ANSWERS BY MARCH 15 















LEAD EXPANSION ANCHORS 


Will anchor in concrete - stone - 
marble - tile - slate and other solid 
materials - easily installed - rigid 
holding power - order now for im- 
mediate delivery. 


SOLIDLY 
ANCHORS 


@ Small 
Machinery 


@ Electrical 
Fixtures 


@ Plumbing 
equipment 


@ Shelving 


Send for the complete 
catalog on Paine fas- 
tening and hanging 
devices. 





2961 Carroll Ave. 
Chicago 12, Ill. 





FASTENING 
and HANGING 


Wa G3) 








MASONRY DRILLERS 


© Get hole depth up 
5 times as fast 

@ Use the drill that 
Stays sharp up to 
100 times longer 

@ Use Kennametal 

Masonry Drills 





PLASTER, 
TILE, CE- 
MENT, LIME- 
STONE,SLATE, 
BRICK, etc. 
are drilled at 
less cost, in 





Get Results Like This: 


“50 holes—11/2 inches 
deep in tile, per grind. 
Speed—40 seconds 
per hole.” 

se 











less time, with 
less effort. 

Hard, dia- 
mond-like 
Kennametal 
Masonry Drills 
pierce smooth 
surfaces, drill 
true, sharp 
edged holes. Blade action ejects 
the cuttings, prevents binding, 
sticking. Bits are 14"' to 14" in 
diameter and can be used in drill 
presses, hand braces, rotary drills. 
Write for bulletin EK now. 


“Average 100 holes, 
31% inches deep in 
cement between re- 
grind. Speed—15 
seconds per hole. 

e 


“Saved 71% hours in 
one. day with one bit. 
Go on new job tomor- 
row. Saved money— 
had easier going. 








In Hardware Stores Everywhere 








KENNAMETAL Src. tatrose, PA 
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CALLING SYSTEM 
LAYOUT 


finally the central control pushbutton 
plate which is equipped with complete 
terminal strips for all wires or 44 con- 
ductors, 42 for the room stations and 
two for the transformer. j 

The terminals indicated above for 
the riser junction boxes allows for a 
few spares in most cases over and 
above those required for the conduc- 
tors. It is recommended that all ter- 
minal strips have extra terminals. 

The selection of the sizes of junction 

or pull boxes is based upon the number 
of conductors and the number of ter- 
minals to be used. Ample size over 
and above the size of the terminal 
strips should be allowed for ease in 
handling the conductors and lacing of 
same. Typical junction box data rela- 
tive to this problem is shown. The 
number of wires between all points 
is shown in Fig. 2 and is based upon 
the wiring diagram in Fig. 1. The use 
of cable is recommended wherever 
possible because as a rule it is more 
economical to handle than loose wires 
and usually requires smaller conduits 
with the additional ease in pulling 
through conduit. In this instance indi- 
vidual conductors may be used on the 
floors and perhaps will be found just 
as economical. Cable will be found 
most satisfactory on the risers and 
therefore the sizes of conduits are 
based upon the use of same. The cable 
suggested is of the braided type com- 
posed of single No. 16 B & S gauge 
rubber covered conductors. In a small 
system of this type any size cables 
with No. 18 B & S gauge rubber cov- 
ered wires would also be found satis- 
factory. 
Color coded wires should be used 
throughout, as indicated.on the Color 
Code Chart. As shown, the cables 
are made up with six wires having 
solid colors. Following this the 
wires have these same basic colors 
and may be further identified with one 
or more colored stripes known as 
“tracers”, 

All conductors should be provided 
with adhesive labels attached to the 
insulation of each wire near the point 
of attachment to the terminal on the 
strip. They may be secured with 
numerals and other identifying marks 
to correspond with those on the junc- 
tion box charts. 

The power supply suggested in this 
system is a transformer having a 
capacity of 50 volt-amperes with a 
primary winding of 115 volts 60 cycle 
or as required, and a secondary of 24 
volts, properly fused for protection. 


[FROM PAGE 81] 








Underwriters Laboratories 
Approved 


CLOSING PLATE 


90° ELBOW, PULL BOX ~ 


DROP HANGER 


SQUARE WIREWAY 


ii 
a 





. 


immediate Delivery 


Would you like to add to your profits and increase your sales? 
Look into this Keystone line of electrical equipment. Manufac- 
turing economies bring you these electrical products at very 


attractive prices. 


The Keystone Square Wireways 
come in 1 to 5 ft. lengths, with 
flanges at each end so sections 
can be easily and quickly clamped 
together. Available in 4”x 4” and 
6” x 6” sizes. Hinged cover and 
ample knockouts facilitate wire 
installation. 


Elbow and Pull Box (90°) is de- 
signed with new “smooth flow” 
corner, which eliminates many 
troublesome problems in thread- 
ing wires through. Available in 
4”x 4” and 6” x 6” sizes, with 
hinged cover and knockouts. 


Closing Plates, Drop Hangers, 
Bracket Hangers, and Trough 
Collars—all available in sizes 
4” and 6”—in standard black 
baked enamel to match Wire- 
ways and Elbows. (Furnished 
plated to meet coastal climatic 
conditions.) 


( All bars ore sturdy 3m 


/ with : 
oa Founded 











Ask your wholesaler for Keystone 
and you willsavemoney.Letussend 
you catalog sheets and price list. 


KEYSTONE MFG. CO. 


23328 Sherwood Road «+ Center Line (Detroit), Mich. 
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WESTINGHOUSE INDUSTRIAL FIXTURES 


The Heavy Duty Lampholder 








Announcing ... the new push-type, twin 3. Spring pressure at both ends of the lamp 
lamp holder that radically cuts maintenance provides a “floating ride” for the lamps— 
costs ... eliminates socket replacements. minimizing the effects of shock and vibration. 


Available now in the Westinghouse fixtures 
shown at left... and at no increase in fixture 
price. 

The new heavy-duty holder is designed 
to help you sell more fixtures and increase 
your profits on maintenance jobs. It cuts 
socket replacement by eliminating break- 
age and chipping. Lamps can be inserted 
quicker—easier, and they can’t fall out. 
Starters are housed in the lamp holder — 
can be changed without removing lamps. 
Smooth, rounded, one-piece construction 
makes cleaning simple. 


CUTS MAINTENANCE COSTS 6 WAYS 


1. The all-steel housing provides inde- 
structible protection for the lamp holder. 


2. Spring-type socket at both ends of fixture 
makes lamp insertion quick and _ sim- 
ple. Lamp is guided into position by a 
bevelled ring guide. Once inserted, the 
lamp can’t fall out! 





4. Starters are readily accessible and can be 
replaced without removing lamps. Arrow 
on socket housing indicates lamp operated 
by starter. 


5. Sliding action of spring contacts pro- 
vides self-cleaning contact with lamp pins. 
A safe, positive electrical contact is assured. 


6. Lamp holder wiring contacts are so 
arranged that connections can be made 
without removing unit from the fixture. 


Specify Westinghouse fixtures with the 
new heavy-duty lamp holders. Save yourself 
and your customers needless maintenance 
expense. 

For further information about the new 
Westinghouse line of industrial luminaires 
featuring the heavy-duty lamp holder, write 
for booklet B-4194. Westinghouse Electric 
Corporation, P.O. Box 868, Pittsburgh 30, 


Pennsylvania, 
J-04202 


Westinghouse 


PLANNED 
LIGHTING 


PAYS 
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CUTLER MAME i 
= . 
. @ The problem of destructive “heat”, bane u 
of safety switch life, has been solved in d 
Cutler-Hammer’s new line of safety switches. 
Now the switch mechanism is designed to s 
withstand safely any degree of heat that can ¢ 


be expected from correctly selected fuses. 





And this line has also been designed for 
greater ease of installation, convenience of I 
operation, dependability and attractiveness. 
Cutler-Hammer wholesalers and alert con- 
tractors, from coast to coast, feature and 
recommend these quality safety switches. 
CUTLER-HAMMER, Inc., 1306 St. Paul 
Ave., Milwaukee 1, Wisconsin. 


> i ia te im 
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SAFETY SWITCHES = 
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Motor Shops. 





Sand Blast Booth 
Has Turntable Dolly 


A sand blast booth with a cable- 
operated turntable dolly comprises the 
latest piece of shop equipment designed 
and built by Spaulding Electric Com- 
pany of Detroit in its perpetual cam- 
paign to take drudgery out of motor 
repair operations. The blast unit is 
adjacent to the burn-out and stripping 
booth. 

The Spaulding shop employs roller 
conveyors to simplify equipment han- 
dling and speed assembly work. Mo- 
tors are placed on the conveyor at the 
rear of the shop, go through the disas- 
sembly, stripping and cleaning depart- 
ments, then through the coil making 
and assembly sections to the dip tank 
and bake ovens. Previously, the con- 
veyor went through the sand blast 
booth, but deterioration of the rollers 
due to the sand blast became a serious 
problem. Hence, the design of the new 
booth. 

A booth enclosure is mounted 234 
inches above the floor. It is 51 inches 
high, 51 inches wide and 444 inches 
long; is constructed of a 2-inch angle- 
iron frame with a ;4,-inch sheet steel 
facing; is lined with special 4-inch 
thick rubber sheeting; has a hopper 
underneath from which the sand 
drawn for the blasting operation. One 
end of the booth is permanently sealed ; 
the other end has two hinged doors of 
similar construction and equipped with 
deflecting strips to keep sand from 
blowing out through the bottom of the 
doors. Leakage at the rails is prevented 
by a cut-out shield that fits over the 
tracks and is inserted between the 
booth frame and closed doors. 

The operator’s side of the booth is 
equipped with two 8-inch diameter 
hand holes with tapered leather sleeves 
or boots; a 54-inch by 9-inch vertical 
center opening for the chilled cast-iron 
spray nozzle; and a 31-inch by 11-inch 
rectangular viewing window equipped 
with heavy safety glass on the outside 
and an angular deflecting screen of fine 
brass mesh on the inside. Two 100- 
watt dust-tight lighting fixtures illumi- 
nate the booth interior. 

Fine silicon-carbide “sand” (re- 
quested by Insurance companies to 
minimize danger of silicosis) is piped 
into the booth hopper from a storage 
container on the floor above. The sand 
is drawn from the bottom of the hopper 


is 
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by compressed air at 125 lbs. per sq. in. 
pressure and forced through the spray 
nozzle. Extremely fine sand particles 
are drawn out through the booth vent 
hood; larger particles that can be re- 
used fall back into the hopper. 

Two “rails” of 5 by 1.750 by .190 
channel iron, with the top flange cut to 


Turntable 
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14-inch width, bridge the gap between 
the stripping booth conveyor and the 
sand blast unit. A specially designed 
dolly, attached to an endless steel cable 
operated by a hand crank, carries the 
motors from the stripping conveyor 
into the sand blast booth. The dolly 
turntable is level with the top of the 
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Closeup of dolly showing attachment to endless cable and sealed enclosures 
for flanged-wheel and turntable ball bearing assemblies. 
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Say “RUSSELL & STOLL” and 
you think of “EXPLOSION. 


PROOF®”...a combination known | 
throughout the industry. Sell | 
RUSSELL & STOLL Explosion- | 


Proof Fixtures and Fittings and 
you sell customer confidence be- 


cause of their high standard — 
quality and long life of depend- ; 


able service. 


RUSSELL & STOLL Fixtures 
and Fittings, for all outdoor and © 
hazardous areas, are precision- . 


built to withstand the toughest 
service conditions . . 


climatic conditions, vapors, dust, 
or explosive gases. 


The well-known RUSSELL & | 
STOLL EVER-LOK wiring de- | i 


vices prevent accidental inter- 
ruption for the life of the job. 
All units afford a high degree of 
interchangeability, and are de- 
signed for easy installation and 
wiring. 


A descriptive and illustrated 
broadside No. 101-5 gives per- 
tinent information. Write for 
your copy. 


Sold Through Electrical Wholesalers 


SALES OFFICES 
IN PRINCIPAL CITIES 


. whether , 
meeting the abuse of extreme 


legen sec mages 48 


Lan 





RUSSELL & STOLL COMPANY, 


Precision-Built Electrical Equipment 


125 BARCLAY STREET, NEW YORK 7, N. Y. 
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Turntable dolly carries stators into 
sand blast booth at Spaulding Electric 
Company. Booth is adjacent to strip- 
ping booth conveyor at left. 





Angular screen of fine brass mesh on 
booth interior deflects sand particles 
from viewing window. 


conveyor rolls so stators can be rolled 
onto the dolly without any lifting. 

The dolly is 30 inches long; 31} 
inches wide; and about 94 inches high 
from rail to top of turntable. A heavy 
steel base made of 2x3-inch angle and 
5-in. channel cross pieces is mounted 
to four 5-inch diameter flanged wheels. 
The wheels are fixed on angles which 
turn in Hoover No. 305 ball bearings 
encased in G. E. sealed housings. 

Two 32-inch square sections of 
boiler plate constitute the turntable. 
The permanent layer of 3-inch plate is 
capped by a removable “blast plate” of 
g-in. steel held by four bolts accessible 
from the under side of the turntable. 
The four corners are cut and rounded 
to permit rotation inside the sand blast 
booth. 

A ball bearing collar assembly in a 
sealed housing permits turntable rota- 
tion (see diagram). Two Marlan- 
Rockwell ball bearings are used; the 
top one is the centering bearing, the 
bottom one the thrust bearing. The 
sealed housings protect all bearings 
from the sand spray. 

Motors up to 50 hp., 1200 rpm., or 
100 hp., 3600 rpm., can be cleaned in 
this sand blast booth. 
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SPANG-CHALFANT 


Division of The National Supply Company 
General Sales Office: Grant Building, Pittsburgh, Pa. 
District Offices and Sales Representatives in Principal Cities 








Your Central Conduit Distributor 
makes a little go 





Although we are producing immense quantities of 
Central Rigid Steel Conduit, there just isn’t enough to 
meet today’s tremendous demand for it. Consequently, 
there may be times when your distributor will be 
unable to fill your complete order immediately. 


But to make his limited supply go a long way, your 
Central Rigid Steel Conduit Distributor often makes 
partial deliveries. That's his way of making sure that 


you get a fair share of his supply. 


Keep in touch with your Central Rigid Steel Conduit 
distributor. You will find him a dependable source 


for all kinds of electrical supplies. 


ind out. 


CENTRAL WHITE electro-galvanized outside and black enameled inside. 
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GREG RS 


CENTRAL BLACK perm 





nent, baked-on black enamel finish, inside and out, 
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PANTHER and DRAGON tapes 
MUST pass these tests to 





y Breaking Strength 
) Stretchability 
y Adhesion 
| Fusion 
Accelerated Aging 
yw ASTMand Government 
Specifications 


PanTHER and DRAGON 
Friction and Rubber Tapes 
pass these tests by ample mar- 
gins — your proof of tapes 

that will stay put, last longer. 
So for tapes that are tops, 
always ask for PANTHER 
and DRAGON. They are sold 


only through 
independent 
The Okonite 





recognized 
wholesalers. 
Company, 


Passaic, New Jersey. 
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Clutch Type 
Tension Device 


Some type of wire tension device 
must be used in every coil winding 
department. Many shops use friction 
blocks which bear directly on the wire 
insulation. If rigidly set, these blocks 
do not allow for variations in wire 
diameter or insulation thickness. They 
frequently damage wire insulation and 
may provide uneven tension. Some 
shops find that friction blocks require 
too much time to set up, adjust and 
dress the blocks when they become 
grooved. 

All of these difficulties are elimi- 
nated by a clutch type wire tension de- 
vice designed and fabricated by LeRoy 
E. Whitaker of the Electrical Instal- 
lation Company, Cambridge, Mass. As 
an entry in the 1948 NISA Awards 
Contest, it won honorable mention. 





Publication of details are possible 
through the courtesy of the 1948 


| Awards Commitee 
| Industrial Service 


of the National 
Association. 


The device operates on the principle 
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FIG. 1—Clutch type tension device 

assembly showing all component parts 

of the unit; also pertinent dimensions. 
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FIG. 2—Construction details of the 
rotating sheave or capstan around 
which the magnet wire is wrapped. 
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PYLET 
PRACTICAL DESIGN 
FEATURES 


Accurate, malleable iron castings made 
in Pyle-National’s own foundry. Double 
weather-proof protection—first, galvan- 
ized, and then finished with baked spray- 
ed aluminum. 








Smooth interiors, round edges and large 
wiring spaces prevent damage to wires. 
Ribbed sidewalls provide extra strength. 


Strong Domed Covers are warped and 
Body Cover Joints are ground flat for tight 
gasket seal. Heavy hub sections of ample 
cross section are tapped straight and true 
with accurate, cleancut, TAPERED threads. 


a 
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Dowl-pin type self retaining screws pro- 
vide easy alignment of covers—hold cov- 
er and gasket together during handling. 


A Modern Line of Improved 
Heavy-Duty Conduit Fittings 


. Gy 1. FS AND FD PYLETS AND COVERS—1, 2, 3 and 4 gang, 
square corner types, take all standard switch and receptacle 
plates. 

2. ROUND BASE PYLETS AND COVERS—Ideal for Vapor- 
tight junction boxes—Flush and surface mounting. Take stand- 
ard 4-inch outlet box cover; also vaportight fixtures, plug 
receptacles and Flexible fixture hangers. 





3. VAPORTIGHT LIGHTING FIXTURES—With heavy cast 
metal bases, weathertight sealing and sturdy guards. Complete 
line, for 10 to 200 watt lamps, for conduit or wall mounting, 
universal 4 and 5 hub types, two and three gang, handrail and 
outlet box types, also midget fixtures. 


4. FLEXIBLE FIXTURE HANGER PYLETS— Universal joint 
hub allows easy removal of fixture, free swing movement of 
fixture with stop to prevent wire injury, also cushion type for 
protection against vibration. Also rectangular Pylets with 
suspension hanger. 


5. CAST METAL SAFETY SWITCHES AND CIRCUIT 
BREAKER PYLETS—Heavy duty safety switches and fuse 
boxes with or without plug receptacles and circuit breaker 
Pylets with all features for reliable service under severe 
conditions. Safety switches have quick make and break, inter- 
locked cover and weathertight gaskets on both cover and hub 
plates. Available with interlocking plug receptacles. 
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Refer to your Pylet Catalog 1100 for complete listings includ- 
ing plugs and receptacles —explosion-proof pylets, cord and 
cable grips — flexible conduit couplings — unions — reducers— 
elbows and grip handles — portable hand lamps. 





THE PYLE-NATIONAL COMPANY 


1344 NORTH KOSTNER AVENUE, CHICAGO 51, ILLINOIS 


DISTRICT OFFICES and REPRESENTATIVES in Principal Cities of the United States 
EXPORT DEPARTMENT: International Railway Supply Co., 30 Church St., New York 
CANADIAN AGENT: The Holden Co., Ltd., Montreal 


SINCE (837 





PLUGS and RECEPTACLES - FLOODLIGHTS - TURBO-GENERATORS + LOCOMOTIVE HEADLIGHTS + MULTI-VENT AIR DISTRIBUTiGN 
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Heat...Moisture...Fumes and Dirt 
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Amerbestos AVC Wire and Cable. Resists 
heat, flame, moisture, oil, grease and cor- 
rosive fumes. Has high dielectric strength, 
will not ravel or unwind, can be stripped 
easily. Copper conductor, Felted asbestos, 
Varnished cambric, Asbestos braid. 


Amerbestos All-Asbestos Construction. For 
open wiring subjected to extreme heat, oil, 
grease or corrosive fumes. Available in 
smokeless white or with MFH moisture 
resistant compound. Tinned flexible cop- 
per conductor, felted asbestos insulation, 
asbestos braid. 


Amerbestos Smokeless Wiring in a rheostat. 
Resistance to heat aging makes Amerbes- 
tos a good choice for switchboards, con- 
trol +e and heating equipment. 


rit, “Al Mh sie 4 il 


am . meet 


that ruin ordinary electrical cable 
prove the stamina of 


herever electrical cable may be exposed 

to continuous heat, heat and moisture, 
oil, grease, corrosive fumes or fire hazard, 
U -S - S Amerbestos is a safe choice. 

Use it around furnaces and ovens, in boiler 
rooms and steel mills, for forced draft blowers 
and ash pit drives and for general hot-spot 
wiring. 

FOR HIGH DIELECTRIC STRENGTH 
AND MOISTURE RESISTANCE U-S-S 
Amerbestos AVC is highly recommended. 
The varnished cambric insulation located, be- 
tween two layers of asbestos felting gives 
much better protection against moisture. For 
this reason AVC cables should be used in con- 
duit where condensation is a problem or for 
open wiring where excessive moisture, steam 
or high humidity are encountered. 

FOR HIGHEST HEAT RESISTANCE IN 
DRY LOCATIONS the all-asbestos con- 
struction is preferred. This cable is designed 
for open wiring and can be operated at higher 
temperatures than the AVC type. Where 
moisture resistance is desired, the cable is im- 
pregnated with (MFH) compound. . 

Asbestos cable is still “king” among heat- 
resisting cables. No other type assures such 
long life, freedom from cracking and general 
all-around good service as U-S-S Amerbestos. 
Write for our booklet, Amerbestos Wires and 
Cables, which gives complete engineering 


data. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, 
SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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(a) 


(b) 
{c) 
(d) 






When lines are to be run along steel girders, 
under roofs or where cramped quarters will not 
permit nailing up insulators, Steel City Universal 
Insulator Supports — probably better described 
as ‘‘Beam Clamps’’—solve the problem at a sav- 
ing of time and insure a safer and neater job. 





503 Support with No. 615° 


Wood Pin and Double- 
Groove, Double Petticoat 
Glass insulator. 

502 Support with No. 314 
Insulator. 

501 Support with No. 616 
Pipe Hanger. 

502 Support with No. 2 
B & D Cleat mounted on 
No. 512 Cleat Attachment. 
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OUTLET BOXES AND COVERS 
JUNCTION BOXES, CONDUIT FITTINGS AND ELECTRICAL SPECIALTIES 














Description Size ache 
Standard tapping 14-20..... gf 3” 
Standard tapping 10-24..... 1” 3%” 
Standard tapping 3%-18..... 114” | 
502 | Standard tapping 34-16. .... 2” KR" 
503 | Standard tapping 14-13..... 2144” | i” 
505 | Long base. Standard tapping 
10-24 and 34” clearance. ...| 114” 34” 
506 | Long base. Standard tapping 
10-24 and 14-13........... - 1” 
507 | Standard tapping 14-13..... 214” | 1%" 
508 | Standard tapping 14-13. ....| 2144” | 2” 











ELECTRIC Gee 


SWITCH AND FLOOR BOXES 
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FIG. 3—Construction details of the 
stationary hard maple friction block 
with its beveled bearing surface. 


of a capstan with an internal brake. 
Two or three turns of wire are 
wrapped around the capstan block and 
the tension is regulated by a wing 
nut bearing on a loading spring which 
rides on a ball bearing. It has been 
used with as many as five wires in 
hand with perfect results. 

Simple construction, assembly and 
operation are features of the unit. 
Standard material items found in most 
shops, are used to make the various 
parts listed below: 


1—A steel mounting plate with a 
hole for a base positioning pin. 

2—A 44-inch cold rolled steel shaft 
with three 14-inch long bearing 
surfaces, 

3—A capstan constructed from a 
double-groove V-belt pulley with 
a 44-inch groove diameter. The 
center spacer was turned off 
leaving one large groove with a 
l-inch wide flat base. 

4—A 5-inch diameter hard maple 
disc (14-inch thick at center) 
with a 45-degree bevel turned on 
one edge to fit the capstan. A 
metal pin inserted in the bottom 
of the block fits the hole in the 
steel base plate. 

5. A pressure assembly consisting of 
a 2-inch long coil spring, wing 
nut, washers and ball bearing. 


The device functions as follows: 
Two or three turns of magnet wire 
are wrapped around the capstan block 
and the wing nut is adjusted for 
proper tension. The wire takes a firm 
grip on the surface of the sheave 
groove. While the wire is being fed 
to the coil winder, the sheave rotates 
and tension can be adjusted as needed 
by merely tightening the wing nut on 
the loading spring shaft. This forces 
the tapered inner side of the rotating 
sheave against the stationary hard 
maple friction block. Result: A defi- 
nite uniform tension on the magnet 
wire without scarring or damaging the 
insulation in any way. 
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Pipe Bushings Speed 
Puller Adjustments 


Removal of V-pulleys from motor 
shafts frequently presents a problem 
in motor service shops. Because of 
their apparent “light” construction, 
rough treatment definitely heads the 
“do not” precautionary list. 

The fractional horsepower repair 
department of the Boustead Electric & 
Manufacturing Company, Minneapolis, 
Minn., uses an Owatonna sheave puller 
attachment that is adjustable from 
2-inch to 6-inch sheaves. Adjustment 
is made by chasing the nuts of the 
two 4 by 20 assembly bolts. Normally, 




















Puller attachment without 
pipe bushings 













—Pipe bushings~_ 
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Detail of 
pipe bushing 





Attachment with pipe bushings 
in place 


Pipe bushings on assembly bolts cut 
nut-running time when adjusting 
sheave puller attachment: for small 
pulleys. Time savings of 85 per cent 
have been reported by Minneapolis 
shop. 


it takes about 40 seconds to set the 
attachment on smaller pulleys—even 
when the bolt threads are free from 
grit and the nuts spin freely. 

Boustead mechanic H. S. Milen cut 
this time to approximately six seconds, 
about an 85 percent saving in time per 
pulley. He simply inserted slit pipe 
bushings over the bolts between at- 
tachment collar and adjusting nuts. 
Each bushing consists of a 3-inch 
length of -inch conduit with a ;%;-inch 
wide longitudinal segment cut out to 
permit attachment or removal without 
taking off the adjustment nuts. 

Entered in the 1948 NISA Award 
Contest, this shop idea is published 
through the courtesy of the 1948 NISA 
Award Contest Committee. 
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TEMFLEX 105 
flexible plastic tubing 


Identify it by the name strip 


High heat stops most plastic tubings, but not TEMFLEX 
105 — TEMFLEX 105 defies heat . . . works continuously 
at extreme temperatures ... as high as 105° C! 

And TEMFLEX 105 retains the remarkable properties 
you have found in former Irvington plastic tubings — 
right up through those top temperatures. 

TEMFLEX 105 passed Underwriters’ Laboratories tests, 
yes — and more. In our own laboratories, we ran further 
gruelling tests — demanding unusual flexibility, high 
dielectric strength and strong oil resistance .. . after aging 
longer, at temperatures higher, than U.L. requirements. 

Try TEMFLEX 105 for yourself where “hot spots” in 
your equipment have given you trouble. A special name 
strip running the length of the tubing distinguishes 
TEMFLEX 105 from tubings limited to lower temperatures. 


Generous samples and full data are yours forthe asking. Send forthem. 


VARNISH & INSULATOR COMPANY 
Irvington 11, New Jersey 
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The Day-Brite “Viz-Aid”. . . 
profitable choice because 
it’s quick and easy 
to install 


COUPLING 
MTG. STRAP K.O. 


KO. FOR FEED FROM 
COUPL 


ag fe END HANGER .0'S 
BOLT HOLE FOR CONTINUOUS COUPLING. Pl 


4.0. FOR FIXTURE 


DIRECT MOUNTING HOLE STUD MOUNTING 














K.0. FOR FEED WIRES 
KO. FOR END HANGER ON SINGLE UNITS 
Fe 


K.0'S FOR NO.500 WIREMOLD 
HANGER OR 


CHAIN HANGER SLOTS 


ING HANGER 






KO'S FOR TWIN STE 
SINGLE UNIT HANGER. 







CHASSIS. FOR CONTIN- 
COUPLING MTG. STRAPJUOUS SURFACE MTG 


END_MTG. STRAP Jesse nth nes, 


Unusual installation and maintenance features are built 
into this basic chassis. Of sturdy die-formed and welded 
steel construction, this chassis is always uniform—aligns 
properly for continuous installations. The many knockouts 
(designed to make any and every type of installation 
easy) are typical of superior Day-Brite _ engineering. 

















EASILY ACCESSIBLE SPRING TENSION CLIP 


INTERLOCKING LOUVER 
CONSTRUCTION 


RETAINER CUP 


INS 
FOR MAINTENANCE 





NO RAW GLASS 
E0GES 


RIBBED, DIFFUSE 


GLASS PANELS 


Day-Brite’s “Viz-Aid” fixtures have snap-on enclosures, 
easily installed without the use of tools. Service chains 
support the enclosure when it is released from the chassis 
for cleaning. Fixtures can be relamped without disturbing 
the enclosure. 














AY . 











\Canopy 


' Swivel 

Over one inch Fitting 
_ vertical adj- 
_ ustment thru 


“*A-J'’ Adjustable 
Hangers have a swivel 







Luis} 








fitting and over one fiting sollbeat: 
inch vertical adjustment ed to indicate 
to assure easy align- _ adjustment 


ment of continuous runs 
after the installation has 
been completed. 


One required at 
each end and 


coupling point 





























More than 20,000 “Viz-Aids” are being installed in 80 Denver Public Schools 


The Denver, Colorado Public School relighting 
program is attracting nationwide attention. Fix- 
tures were selected by arranging actual test 
installations by competing manufacturers. With 


impartial advice from experts, the Denver Board 
of Education judged the competitive installa- 
tions, and the fixture selected unanimously was 
the Day-Brite “Viz-Aid.” 


No matter what type of installation it is, choose Day-Brite —the fixture with built-in profits for you. 


69 


Day-Brite Lighting, Inc, 
5402 Bulwer Avenve, 
Hi) IGHTING St. Lovis 7, ae 
j } In Canada: Amalgam 

EXPOSITION Electric Corp., Ltd. 
- Toronto 6, Ontario. 


Day-Brite fluorescent fixtures are engineered for every seeing task. Distributed nationally by leading electrical suppliers. 
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Modern Lighting 





50 Footcandles For Banking Institution 


The Norfolk County Trust Com- 
pany, Brookline, Massachusetts, be- 
lieves that alertness, accuracy and 
personnel morale are definitely im- 
proved by surroundings which are 
spacious, restful and properly illumi- 
nated. This is evidenced by the light- 
ing plan that is installed in private 
offices, directors’ room, accounting 
section and bookkeeping department. 
Designed by Ray Beale in the archi- 
tectural offices of J. William Beale 
and Son, Boston, in conjunction with 
C. A. Russell of the Boston Edison 
commercial lighting division, the in- 
stallation utilizes fluorescent sources in 
a variety of treatments for both general 
and functional illumination, 

As installed by electrical contractor 
A. J. Wolfe, the plan delivers an av- 
erage of 50 footcandles at working 
levels, with various areas ranging 
from 44 to 56.5 footcandles. 


Featured in the directors’ room is a. 


false skylight of ribbed glass, behind 
which, on two-foot centers, two-lamp 
40-watt white lamps are mounted in 
RLM industrial reflectors. Fixtures 
are suspended 18 inches above the 
glass paneling so that lamp image is 
unnoticeable and the entire area is 
evenly illuminated with diffuse light. 
Between this main central skylight 





False skylight, backed by RLM in- 
dustrial two-lamp fixtures on two-foot 
centers, provides high-level general 
illumination in directors’ room of Nor- 
folk County Trust Company, while 
Holoflux reecssed units direct concen- 
trated light to wall murals. 


and each of the four walls, two Holo- 
flux 3-lamp units are installed end-to- 
end, directing concentrated light 


downwards toward wall surfaces. The 
atmosphere of comfort and dignity is 
maintained through the tasteful use of 
murals, natural wood paneling, acous- 





tical tiled ceiling treatments, carpet- 
ing and leather upholstered chairs. 
Average light meter readings are 51 
footcandles. 

The private office of the executive 
vice president also employs Holoflux 
recessed fixtures to provide an aver- 








Private office of executive vice president has average of 56.5 footcandles 
at desk level, produced by four 3-lamp Holoflux units set flush in ceiling. 





Bookkeeping department, with surface mounted end-to-end ribbed glass 
units providing illumination, achieved better than 49 footcandles on desks. 
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To be Sure of 
Proper 3-Phase 


Connections, 


get the Rehable 


Knopp Phase 


Sequence Indicator 


¢ Nothing to Adjust— 
Positive Readings 





e Used for 20 years 
the nation over 


All over the U. S. men-in-the-know prefer 
the Knopp Phase Sequence Indicator. It saves 
time. 


Just clip it on, push the safety button and de- 
termine beyond a doubt whether the phase 
sequence is A-B-C; or C-B-A. This positive 
Knopp Phase Sequence Indicator has nothing 
for you to change or adjust for readings. No 
misleading lamps or dials. It does protect 
equipment and assure properly connected poly- 
phase wiring; 50 to 500 volts, 3 phase, 3 wire, 
25-60 cycles. 


Well-Built, Foolproof 


It stands up under rough field use and gives 
accurate and reliable service. It is made by 
Electrical Facilities Inc., technical electric 
equipment manufacturers of 21 years experi- 
ence. This indicator has a laminated bakelite 
housing and no exposed metal parts. It is 
built for complete safety. Fully insulated clips 
can remain attached between tests as safety 
push button permits indication only when 
needed. Weighing but 21 oz., the Knopp Phase 
Sequence Indicator is small and easy to carry. 
Price $25; with leather carrying case, $30 
Order today or write for complete description. 





ELECTRICAL FACILITIES INC. 


4232 Holden St. Oakland 8, Calif. 
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Three-tone painted wall treatments, acoustical ceilings and asphalt-tiled 
floors create pleasant atmosphere, while recessed Holoflux units and air con- 
ditioning maintains healthful conditions for personnel. 


age of 56.5 footcandles at desk level. 
Fixtures are mounted singly in an 
open square arrangement, each unit 
containing three 40-watt lamps. As in 
the directors’ room, wall paneling, 
drapes, carpeting and dignified fur- 
nishings contribute to the environment 
productive of concentration. 

Using both recessed and_ surface- 
mounted ribbed glass units, three-tone 


painted wall treatments, sound-ab- 
sorbing ceilings and asphalt tiled 
floors, the bookkeeping department 
averages 49 footcandles of illumina- 
tion while the accounting section 
achieves levels of 44 footcandles. With 
shadows and glare minimized, these 
air-conditioned areas are productive 
of maximum efficiency with peak 
worker comfort. 


Special Reflector For Deep Suspension 


| A high-bay office area can be illu- 

minated with pleasing results when 
the lighting plan is similar to that of 
the B. F. Goodrich Company, Boston, 
Mass. Due to unusually deep suspen- 
sion of fixtures, a special reflector 
was designed by Westinghouse so that 

the distribution of light is 15 percent 
| upwards to relieve ceiling shadows, 
while the remainder of light is di- 
rected downwards towards desk areas. 
In the entire area, 91 LU-160 units 
were installed, each fixture mounting 





| 





four 40-watt fluorescent lamps. Be- 
neath balconies, the same fixture was 
surface mounted. This slight varia- 
tion in mounting height and erection 
resulted in a variance in lighting in- 
tensities on working planes, the levels 
ranging from 52 to 72 footcandles 
with an over-all average of 60. The 
layout, pictured below, was designed by 
Lee Steffenhagen, lighting engineer 
for Westinghouse, in collaboration 
with C. A. Russell, lighting consultant 
of the Boston Edison Company. 





FEBRUARY, 1949 





lf 

; dg 

BO eh (ht a 

tei ; . . 

CLAS CELLO Cec” 

LEIOCOCS: Std 
— Serre 


Troffer System 





7,- 
72; , 





5 


Cd, 


GVIIVITEEMSTTITOS ’ as 
GIMISELE 
ff 


2-Lamp Slimline 


NOW over 150 movels 


in the 





































ive 


ak 
Build y 








Z business profitably around the 
e that covers your ire ket. The MITCHELL 
o-model mark—1 


ified in 
» preferred quality 
i a owerful 











you need from one source 


g line that helps 
e in the lighting field 


yn 
a Everything 


Is 
2. An ever-growin 


3. Strong acceptanc 
petitive price 


y 
> 
A, High saleability — co™ 
= Guaranteed standards of quality 
‘It’s good business t concentrate your selling program 
around MITCHELL — the complete lighting line that builds 
d bigger sales for you 


solid business 40 
em ALL 


you grow 














you'll seul TH 


WRITE FO 


R FULL CATALOG 


“Zoomlights ” 
p Radio 
Heat Lam 
ps 





Mitch 
ell 
In Can ba it Manvincverins Com 
ada: Mitch UE, CH a 
eon sla Compony, Ud. ineon ae 
’ ” Toronto, Can 
° ada 
lj 


First Choice in Li 
L a Pi 
ighting The ioneer Line that Keep G 
Ss rowing : 



































HOW TO PROVIDE A 
3 WIRE 115/230 VOLT 
CIRCUIT FROM A 
2-WIRE PRIMARY 


No need to rewire a job 








| when you need a 3-wire _| 
115/230 volt circuit. Simply 
connect an Acme Electric 
ait cooled power transform- 
er to the 2-wire primary. at 
the most convenient loca- 
tion and you're all set for 


3-wire 115 /230 volt service. 





#5-230V. | us. —_ 
soe. een 7 
Co a. ae Sv. 
TO $-230V 
19 -3 WIRE 
Load 











Li es — 








Acme Electric air cooled 
transformers are available 
for immediate delivery in 
capacities from 1/10 KVA 
to 50 KVA in all standard 
ptimary voltage ratings up 
to 2400 volts. Write for 





ACME ELECTRIG CORP. 


Manufacturers of Transformers for Fluo- 
rescent lighting, radio and television, neon 
signs, electronic devices and rectifiers. 


emoaii=Floctric 
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Intensities ranging from 100- to 70-footcandles are measured after 600 
hours of use beneath lighting bays which include eggcrate fluorescent four- 
lamp 40-watt units and 150-watt PAR-38 floodlamps, both surface-mounted 
on a 10-foot ceiling. 


Surface Mounting For Maximum Ceiling Height 


To maintain maximum ceiling cent units are equipped with 150-watt 
heights in the merchandising areas of PAR-38 lamps, while fluorescent fix- 
Street’s, Inc., Tulsa, Okla., surface tures are four-lamp 40-watt assemblies. 
mounting of both incandescent and After 600 hours of service, meter read- 
fluorescent lighting fixtures was rec- ings indicated averages of 100 foot- 
ommended by lighting designer A. candles directly beneath fixtures, 90 
de’Espenza of the Lawson Electric footcandles in the center of the light- 
Company. By following this recom- ing bays, and 70 footcandles beneath 
mendation, the 10-foot ceiling eleva- structural beams. With this high-level 
tion was not lessened and the lighting illumination, color values and textures 
plan became a functional combination can be readily judged by shoppers, a 
of general and accent illuminating feature which is greatly appreciated 
units. In designing the plan, Mr. by Street’s customers. Bearing col- 
de’Espenza considered the structural umns are encased in glass to create an 
beam pattern and specified that units impression of space, and walls are 


be installed in series of bays to con- attractively decorated with a large- 


form with this existing condition. figured paper. Wall cases and service 
Units selected were Guth Hy-Liters counters are top-lighted by fluorescent 
and Eggcrate Aristolites. Incandes- coves. 








Tickets for Lighting Show 


DMISSION to the 3rd International Lighting Exposition at 

C the Stevens Hotel, Chicago March 29 through April 1 is by 

ticket only. For yours, send in the following coupon and your 
tickets will be forwarded promptly. There ts no charge. 


The Editor 

Electrical Construction and Maintenance 
330 W. 42nd Street 

New York 18, N. Y. 


eee tickets for the 3rd International Lighting Exposi- 
tion to be held in Chicago March 29 to April 1. 
Se ee re ee Tee ee ee ee Westen inewondtewe 
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Why | always use 





in fixtures | make! 


@ As a fixture manufacturer, I must have assurance that my complete fixture 
will be dependable and trouble-free in operation. I can’t afford to offer 
a fixture that doesn’t protect wholesalers and contractors and assure 
greatest satisfaction to the user. 
My reputation . .. my business future depend on the performance of the 
fixtures I make. That’s why I always use Certified Ballasts. 


Certified Ballasts assure— 
® Full lamp life ® Quiet operation 
® Rated light output ® Reliable performance 





Certified Ballasts are made to rigid specifications—then tested 
and checked by impartial Electrical Testing Laboratories, Inc. 









Makers of Certified Ballasts for Fluorescent Lighting 





2116 KEITH BLDG., CLEVELAND 15, OHIO 





“ERTIFIED BALLASTS 


— yy, That’s why I have confidence in Certified Ballasts. You will, too. 


/—ERTIFIED BALLAST MANUFACTURERS 









ELECTRICAL CONSTRUCTION AND MAINTENANCE ... FEBRUARY, 1949 


149 



























































. . . one of these Couch 
Systems will dove-tail 
with your specifications 


When plans call for mail boxes and 
inter-suite ‘phone systems, look to Couch 
for equipment to fill the bill. If you 
don’t find the type you want illustrated 
below, a Couch representative will gladly 
assist you. 


& 





Type 74C— 
Cordless type il- 
lustrated is the 
. no protruding 
easily installed. 


2 ie Bg OR gs ER yg Be eB 





most popular unit . 
attachments .. . 











Type 73—Post Office 
approved mail boxes for use with Vesti- 
bule Telephone. Features include frame 
separate from boxes for easy installa- 
tion and tenant doors which can be set 
in open position for easy removal of 
mail. 


oa 5 gor tk yee SS gee Bh ee SE gee A 





Type 47—Cordless suite phones make 
a neat installation and can be provided 
to give a variety of service. Type 52, 
with the handset type instrument, pro- 
vides greater convenience for particular 
installations. 


S. H. COUCH CO., Inc. 


DEPT. 42, NO. QUINCY 71, MASSACHUSETTS 


Private telephones for HOME and OFFICE : 
hospital signaling systems apartment house tele- 
phones and mailboxes . . . fire alarm systems for 
industrial plants and public buildings. 
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Lighting Aids Automotive Sales 


Studebaker cars are presented to 
potential automobile buyers in Brook- 
line, Massachusetts, in a setting which 
is as modern as the products on dis- 
play, for Moloney Motors Incorpo- 
rated has illuminated their showrooms 
in accordance with accepted standards 
of planned lighting. Designed and 
executed by the Joseph Bennett Com- 
pany, architects and general contrac- 
tors of Boston, the display space com- 
bines direct and indirect lighting to 
furnish general diffuse illumination 
for the entire area, and highlighted 
settings for cars and accessories. 

A dropped ceiling of acoustical tile 
provides space for a pattern of re- 
cessed 150-watt R-40  floodlamps, 
shielded by circular louvers, and also 
lends interest to the sales space by en- 
closing several cove-lighting installa- 
tions consisting of double rows of 
Slimline fluorescent lamps. 


wR 


Directly above the large show win- 
dows, series of Holophane units, 
mounting 200-watt incandescent lamps 
behind concentrating lenses, are in- 
stalled in continuous rows to build up 
footcandle intensities on the flanks of 
exhibited automobiles. 

Accessories for the new cars are 
displayed in wall cases which are 
top-lighted by four-lamp 40-watt in- 
dustrial fluorescent units mounted con- 
tinuously above the upper natural- 
wood border. In an adjacent section, 
where repair parts are sold, neon tub- 
ing is used to call customers’ attention 
to the proper counter, while two-lamp 
louvred units, recessed flush with the 
dropped ceiling in this area, illumi- 
nate the sales counter. 

Completing the impression of mod- 
ern progressiveness, floors are of ter- 
razzo, walls are rough acoustical plas- 
wer. 





Dropped ceiling in the showrooms of Moloney Motors, Brookline, Massa- 
chusetts, provides space for recessed louvred downlights and two-row Slimline 


cove installation. 





Accessories are displayed in wall cases, top-lighted by continuous installa- 


tion of four-lamp 40-watt white fluorescent industrial units. 


Parts are sold 


at counter illuminated by flush recessed two-lamp fixtures located above and 


behind lettered sign of neon tubing. 
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WHEN YOU TALK ABOUT 
PLANNED LIGHTING . . . 
TALK ABOUT... 


ene 





Ilustrafed above is\a parfia] view of one of the many 
departments in the Firdt_Nafional Bank of Chicago, show- 
ing ifs installation ofA E ghfing:-Approximately five 
miles of Curfis ‘‘Eye - Gomfo roffers Rave_been in- 
stalled, providing seventy foefcandles of-glareless ill 














nafion on the working plane. 


Curtis “Eye-Comfort” Alzak Aluminum Troffers ... easily 
installed and maintained ... utilize the new 40 watt, T-17, 
60-inch low-brightnmess lamp. The reflector contour ap- 
Proximafes a parabola and is designed fo direct a maxi- 
mum amount of light to the working plane but limits the 
amount delivered fo the eye ... true A B C Lighting. 
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FIRSt-NATIONAL BANK 
Chicago, Ill. . 






Appropriate Brightness Control, the big feature in mod- 
ern lighting. The Key? ... the luminaire . . . the CHAR- 
ACTERISTICS? . . . high light utilization with low unit 
brightness. PLUS the relationship of the chromatic values 
of room contents. Write Curtis for further details ... 
for easier sales. 


URTIS LIGHTING, INC. 


6135 WEST 65th STREET, CHICAGO 38, ILLINOIS 
CHICAGO. .TORONTO..NEW YORK 











































6 SLIMLINE LAMPS 





Amazing new G-E slimlines offer you new lamp busi- 
ness...new fixture business ... wide application. 


Here’s the biggest news in fluorescent since General 
Electric developed the first practical fluorescent lamp 
over 10 years ago! General Electric slimline fluorescent 
lamps—world’s most advanced source of light—are now 
available in quantity! 

Think of the customers for slimline lighting—stores, 
offices, factories, schools, restaurants, theaters, show- 
rooms, bowling alleys! Just think of the new business 

F64T6 Thidedoudtia. ‘Inch diameter permits 


— people you’ve never sold before—you can get with hy Neier tice Sonia 4b Sothae-disiide tak vee hs Whaate 
this great new product! 


simone i £20 


Slimline lamp sales give you an excellent profit. Sales a 
of new improved fixtures made especially for G-E slim- F42T6 Forty-two inches long, heonieaii inch 
e A Small and slender for inconspicuaus, efficient | 
lines will add to your profits, too. For more data on G-E 
slimline production, price, application and promotion, 
contact your General Electric lamp office today! 


FVEMENT OF THE G-E LAMP RESEARCH THAT HA: 
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ARE HERE! 


EIGHT BIG NEW SELLING ADVANTAGES 


1. MODERN, STREAMLINED APPEARANCE. General 5. SIMPLIFIED WIRING. Elimination of starter simpli- 
Electric slimlines— up to eight feet in length— _ fies wiring, reduces maintenance. 

provide long, continuous lines of light for unique 
architectural effects. 





6. THREE BRIGHTNESS LEVELS with one lamp. Operate 

G-E slimlines at 100, 200, or 300 milliamperes by 

2. INSTANT START. No starters are used. Just flick changing ballasts only. 

the switch for sure, instant starting. Special ballast Small di ; 

provides necessary starting voltage. 7. BETTER LIGHT CONTROL. Small diameters permit 
use of smaller reflector to give better direc- 

3. HIGHER EFFICIENCY. Slimlines are the most effi- tion of light. 


cient fluorescent lamps made. 8. LONG LIFE. Although the last published rated life 
4. EASIER TO INSTALL AND MAINTAIN. Single pin was from 2500 to 6000 hours (depending on 
base fits new push-pull type socket. One man can frequency of ‘“‘on” and “off”) many users are 
easily install and replace. reporting considerably longer life. 





G. E’s powerful advertising campaign breaks the good Were’ the a5 
news fo your customers Geer Etc ate jetting since | 
6é MME xe we01s 4 camry, the fluorescent lamp! i 


News about G-E slimlines is getting big, nationwide cover- 
age with spreads in Time, Newsweek and Business Week, 
followed by more hard-hitting ads, all reaching your cus- 
tomers. Look for these ads (Post, February 19; Time, Febru- 
ary 21 and March 21; Business Week, February 12 and 
March 12)! They mean more slimline sales for you! 


tz 








Call your General Electric lamp office today and get set for 


G-E LAMPS 
GENERAL @@ ELECTRIC 


PIONEERED ALMOST EVERY MAJOR DEVELOPMENT IN FLUORESCENT 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . .. FEBRUARY, 1949 153 


















































































SI 


154 





Simplex Anhydrex-insulated cables are doing another big job; this time, out in the Dutch 
East Indies. As the life lines of electric power and control circuits on board the huge tin-mining 
dredges, Stuyvesant and Roosevelt, they’re playing an important part in stepping up war-ravaged 
tin production for the world. 


Out there, where supply is limited, productive dredging lays down a stiff demand: Original 
equipment must assure years of unfailing service! ANHYDREX cables fill that bill on this job, 
and they will meet many of your wiring needs with the same reliable performance. Here’s why: 


Anhydrex insulation is a special compound that combines low water absorption with sound 
electrical and physical properties. It is unexcelled for electrical and mechanical stability when 
exposed to water and moisture. It has high dielectric strength, low power factor and low dielec- 
tric constant. It resists sun-checking and has long life. It can be used where copper temperatures 
run as high as 75°C. up to 8000 volts, and as high as 70°C. at more than 8000 volts. 


Cables insulated with Anhydrex can be protected by a neoprene jacket, a wire armor or 
metallic tape, a neoprene jacket combined with wire armor or metallic tape, or by a treated 
braid. They are made to meet a wide variety of applications in underground, aerial, or duct in- 
stallations. You’ll find them especially dependable in street, airport, park, and industrial lighting 
circuits; in telephone, signal and control systems; and as underground service entrance cables. 





WIRES & CABLES 


MPLEX WIRE & CABLE CO., 79 SIDNEY ST., CAMBRIDGE 39, MASS. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... FEBRUARY, 1949 























Answered by 


F. N. M. SQUIRES 


Chief Inspector 


New York Board of Fire Underwriters 


New York, N. Y. 


Ouesfions on the Code 


GLEN ROWELL 
Electrical Engineer 
Fire Underwriters Inspection Bureau 
Minneapolis, Minn. 


and 








Farm Wiring 


— I have wired a few farms 
© where separate buildings were 
used as laundry rooms. In each case 
they were small affairs and I have 
served them with two No. 10 or two 
No. 12 conductors depending upon the 
distance between them and the dvwell- 
ing. In each I have used a single cir- 
cuit fused at 15 amperes to supply both 
the light outlet and the outlet for the 
washing machine. The other day a 
new inspector turned down one of 
these jobs saying the outlet for the 
washing machine would have to be on 
an appliance circuit of No. 12 wire 
fused at 20 amperes. Is this required 
by the Code?—M.C.E. 


No, the N. E. Code would not 
e require the use of an appliance 
circuit in such a building as Section 
2115b pertains only to dwelling oc- 
cupancies and a separate building on 
a farm used as a wash house can hardly 
be considered as a dwelling. If a 
single 15 ampere circuit is capable of 
supplying the required number of out- 
lets, there is nothing in the Code which 
would make it necessary to provide 
two circuits. However, the Code does 
not intend to assure an adequate instal- 
lation, and it is very possible the aver- 
age wash house might easily utilize 
two circuits, one for lights and one for 
convenience outlets especially where a 
= or clothes drier might be-used. 
—G.R. 


0. Does the Code require the use 

of a dust-tight switch cabinet 
for a disconnect switch used on a 
motor circuit ina grain elevator? We 
are installing a 100 hp. 440 volt three 
phase motor and find that we can make 
quite a saving if we can use an ordi- 
nary switch for this purpose-—A.N:S. 


A The N. E. Code under Section 
e 5056-a2 gives permission to 
use an ordinary switch as an isolating 
or disconnecting switch in a Class 2 
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Division 1 location provided such 
switch is equipped with a tight-fitting 
cover and it contains no openings 
through which sparks or burning 
material might escape. Such switches 
are not to contain fuses nor are they 
to be used to interrupt current. Inas- 
much as all ordinary switch cabinets 
contain holes for attachment screws or 
bolts, etc., care must be taken to effec- 
tively close all openings. Even though 
the switch used is rated in horsepower, 
it would be a good idea to mark such a 
switch “Do not open under load”. This 
is not required by the Code; however, 
if you are using a general use type 
switch as permitted by Section 4402-c 
for motors of more than 50 horse- 
power, the Code does recommend that 
the switch be so marked.—G.R. 


Wires in Conduit 


How do you figure the differ- 
® ence in conduit fill for a new job 
and a rewire job? 

For instance, Table 4 of the 1947 
code gives number of conductors in 
conduit or tubing with type R or T 
wire. 

On a rewire job using type T wire, 
I have been allowing contractors to 
use one size larger wire. For instance, 
3 No. 8 type R in 3 in. conduit they 
would be permitted to pull out the 3 
No. 8 and install 3 No. 6 type T wire. 
Ts this correct?—L.R.T. 


To figure the number and size 

@ of wires which may be placed in 

an existing conduit, Tables 11, 13 and 

19 should be used. It would not al- 

ways be safe to use the method of one 

size larger wire than is shown in 
Table 4. 

The combined area of the conductors 
as shown in Table 13 should not exceed 
the percentage of cross-sectional area 
of the conduit as shown in Table 11. 
(Table 12 shows some of these values 
and is quite handy in making these 
calculations.) As for the particular 
job mentioned: 3 No. 6 Type T. = 3 
« .0819 sq. in. = .2457 
50% (for “rewiring’”’) of 3” Conduit 
= 50% of .53 9q. in. = 265 


As the combined cross sectional area 
of the 3 No. 6 type T wires is smaller 
than 50 percent of the cross sectional 
area of the } in. conduit, this combina- 
tion would be acceptable, provided that 
the structural conditions of the building 
make it impractical to install larger 
conduit and greater carrying capacity 
is needed for increased load. 

This latter part of the preceding 
paragraph is not always clearly under- 
stood as mention of it appears in the 
1947 Code only in the third line of the 
table in Table 11. In the 1940 Code 
it was carried in the text of paragraph 
3005 e. 

If the conduit is embedded for prac- 
tically its entire length in concrete, it 
is considered impractical to remove it 
and install larger conduit. If, how- 
ever, it only passes through concrete 
floors and then it is exposed, it is not 
impractical and the rule of 50 percent 
fill would not apply —F.N.M.S. 


Conductors 
On a fair size housing project 


QO. which we plan to wire, the 
Specifications call for underground 
feeders between the houses and 
garages. If we use ordinary USE 
conductors buried directly in the earth, 
are there any special precautions that 
should be taken?—B.K. : 


A The N. E. Code under Section 
e 2311 permits the use of such 
conductors when buried directly in the 
ground but as yet the Code does not 
contain much in the way of installa- 
tion methods. Section 2312 provides 
for protection on poles and Section 
2313 covers entrance to buildings. 
Experience has indicated the need for 
additional Code requirements, and to 
assure a satisfactory installation, the 
following precautions should also be 
taken. 

1. Cables of other than the armored 
type should be buried sufficiently deep 
so they will not be injured by normal 
aboveground operations, such as spad- 
ing or plowing, making it necessary to 
bury the cable from 14 to 18 inches. 

2.-Cables passing under unpaved 
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THE ONLY PIPE BENDER UNIT 
THAT “WORKS” WHEN 
THERE’S NO PIPE TO BEND 











NEW P-182 Electrically-Driven Hydraulic 
Pump Brings You Speed, Power and 
Greater Economy 


The amazing P-182 pump ena- 
bles one man to easily bend any 
size pipe. Single control knob 
leaves hands free for measuring, 
etc. P-182 slashes pipe bending 
time — eliminates fatigue. It’s 
a complete “profit package” con- 
taining pump, reservoir, valves 
and controls. Get full details 
on the new P-182 from your 
Blackhawk Industrial Supply 
Distributor. 





FOR MORE WORK PER HOUR... CONVERT 
YOUR HAND-OPERATED PIPE BENDER TO POWER OPERATION 


— = " gs: 
Porto-Po 





A Product of BLACKHAWK MFG. COMPANY, Dept. P2029, Milwaukee 1, Wisconsin 


BLACKHAWK 
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driveways should be given additional 
mechanical protection. The use of a 
creosoted plank placed over the cable 
is usually considered adequate. 

3. Where laid in soil containing 
stones or gravel, a layer of sand or 


| finely divided earth at least two inches 
_ in thickness should be used both under 


and over the cable. 

4. Where passing through the wall 
of a building supported on below frost 
foundation, a loop, consisting of sey- 
eral inches of free cable, should be so 
placed that the heaving action of the 
earth cannot shear the cable at the 
point of entry. Similar caution should 
also be followed where cables are 
brought down poles in conduits. 

If these suggestions are complied 
with, the use of the new low cost type 
USE cables and single conductors will 
provide a trouble free method of bring- 
ing electrical energy into buildings, 
especially in those areas subject to 
heavy loading and in addition will im- 


| prove appearances.—G.R. 





A-€ Circuits 


| QO On a power job I am working 
. 


on, one of the cabinets was 
entered from the back by three No. 2/0 
conductors through three separately 
bushed openings. To reduce current 
loss, I spaced these holes equal dis- 
tances apart in triangular positions and 
yet the inspector tells me that the Code 
does not permit the conductors to pass 
through the separate openings. What 
does the Code say about this?—J.1.M. 


Section 3018 of the N. E. Code 
e contains the answer to your 
question. Alternating current circuits 
operating at more than 50 amperes 
must be so arranged where they enter 
a metal enclosure to avoid overheating 
the metal by induction. In your case 
you might comply with the Code by 
cutting slots through the metal between 
the three bushed openings.—G.R. 


Circuits for 
Show Windows 


QO “Article 220—Feeders’. 3203b 
* clearly calls for 200 watts per 
linear foot of glass in show windows. 
This paragraph applies to feeders only. 

Where in the Code is the demand 
made that this capacity must be applied 
to breaker panels and also that circuit 
capacity must be run to the windows, 
regardless whether there is a present 
use for them or not?—H.W.H. 


A The requirement for the number 
e of branch circuits to be i 




















FOR PLUG-IN POWER where you 
want it, when you want it, be sure you 
get the extras that come in industry's 
“convenience outlets”... Federal Noark 
Bus Duct. Utmost flexibility...insulated 
openings for complete safety in apply- 
ing and removing plug-in devices. 








Plus greatest plug-in safety... 


Federal Noark Bus Duct 


Federal Noark Bus Duct has four- 
channel strength—sides, top and bottom 
are all rigid. Rugged bus bar insulators 
are mounted on 12” centers for high 
electrical safety and mechanical 
strength. Adjustable hangers reduce 
both installation time and cost. Contacts 


® FEDERAL ~can« 


BUS DUCT 


at bolted connections are silverplated. 

See your Federal Distributor about 
Federal Noark Bus Duct. And write us 
for your copy of Bulletin 180 giving full 
descriptions and data. Federal Electric 
Products Company, 50 Paris St., Newark 
5, New Jersey. 





Complete line of Federal Electric Products includes Motor Controls, Safety Switches, Service Equipment, Circuit 
Breakers, Panelboards, Switchboards, Bus Duct * Sales offices in principal cities. 
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OTHER GREENLEE TIMESAVING TOOLS FOR ELECTRICAL WORK 


Hand Benders e © Cable Pullers ° 
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“PREFER 
THE GREENLEE 
FOR ITS 
HEAVY-DUTY 





GREENLEE HYDRAULIC BENDER 
HANDLES WIDE VARIETY OF WORK 


Yes, heavy-duty, all-round per- 
formance of the GREENLEE Bender 
expedites jobs, means big time 
and material savings for W. D. 
Gale, Inc., Detroit contractors. 

Their GREENLEE is pictured 
above in operation on a recent 
large installation of new trans- 
formers, where it was necessary 
to make various bends in con- 
duit ranging from 2%" to 3” and 
4” sizes. 

In reporting on the GREENLEE 
Bender's performance on this job, 
Gale workmen said, “It’s heavy- 
duty-—handles the specific bends 
and the large diameter conduit 


necessary to fit the job.” 


J. A. Schoenith, General Manager 
of W. D. Gale, Inc., also states 
that the GREENLEE affords 30% 
savings in labor hours and 30% 
savings on manufactured bends. 
With a GREENLEE ove man in 
but a few minutes makes smooth, 
precise bends in rigid and thin-wall 
conduit, pipe up to 4%”, tubing, 
bus-bars. It’s a compact, portable 
unit—lets you make bends right 
on the job. Quickly pays for itself. 
Write today for free Bender Book- 
let E-201. Greenlee 
Tool Co., Division 
of Greenlee Bros. & 
Co., 1742 Columbia 
Avenue, Rockford, 
Illinois, U. S. A. 





GREENLEE 





Knockout Tools 
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Electricians’ Bits 


stalled will be found in Paragraph 
2115. This first states that branch cir- 
cuits shall be installed and then that 
there shall be provided a computed 
load not less than that determined by 
Section 2116 and that the number oj 
circuits shall be not less than that de- 
termined by the total computed load 
and the capacity of circuits to be used, 
This therefore, requires the installa- 
tion of circuits whether they will be 
used or not. 

Article 2116 governs the calculation 
of the load and in that calculation, uses 
the table in Section 2203. The fact 
that the table in Section 2203 is in the 
article concerning feeders, does not in- 
validate the requirements in Section 
2115. Of course, if the circuits are 
required to be installed, then their pro- 
tective devices must also be installed. 

It will be noted that Paragraphs 
2116c2 and 2203b both call for a load 
of not less than 200 watts per linear 
foot of show window to be used in the 
computation both for branch circuits 
and for feeder loads. 

These requirements have caused con- 
siderable arguments as every once in 
a while such loads are not desired nor 
are used and the requirements for the 
installation of the circuits impose an 
economic loss. However, those are the 
requirements.—F.N.M.S. 


Spacing of 
Conduit Supports 


QO I have just refused to accept a 
* conduit job because of improper 
support of the conduit. On a long rum 
of 2-inch pipe the supports were about 
30 feet apart and it is my contention 
that supports should be not more than 
ten feet apart. Now there does not 
appear to be any backing in the Code 
to support me should this case come up 
in court. Do you know of any Code 
section to which I can refer?—S.M. 


A All the N. E. Code contains will 
e be found under Sections 1105 
and 3004, and neither section provides 
for maximum spacing of conduit sup- 
ports. Section 1105 states that race- 
ways shall be carefully secured in place 
and attached to fittings, and Section 
3004 contains a similar ruling. It 
therefore becomes necessary jor the 
electrical inspector to determine 
whether or not the conduit is properly 
secured in place. I personally will 
agree with you that in most installa- 
tions the supports should not be more 
than ten feet apart. Many engineert= 
require even closer spacing of condutt 
supports when preparing specifications. 


—G.R. 
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Transformer 
For Lamps 


— Ve are manufacturing a surface 


® grinding machine which will be 
operated by a 5 hp. 3 phase 440 volt 
motor, and we also pian to supply 220 
volt motors as an alternate power sup- 
ply. This machine will have two lamps 
attached to it, and we would like to 
tap two of the phase conductors be- 
tween the junction box on the machine 
and the motor controller and insert a 
small transformer to supply the lamps. 
One of our engineers has expressed 
some doubt about this as he says it 
would not be permitted by the Code. 
Can you advise us of the Code ruling 
covering this procedure which we are 
considering 7—K.G. 


The N. E. Code requires that 
e such lamps be served by a 
grounded circuit operating at not more 
than 150 volts to ground. This ruling 
will be found under Section 6704 of 
the Code. Therefore it will not be 
possible to tap two phase wires to sup- 
ply the transformer, instead, provisions 
for a fourth conductor must be pro- 
vided and the transformer may then be 
connected between the neutral and one 
of the phase conductors.—G. R. 


Fluorescent 
Fixtures 


Q Does the Code really prohabit 
* placing 9 four 40 watt fluores- 
cent fixtures on a 15 ampere circuit? 
According to my figures, the total con- 
nected load would then amount to only 
1440 watts which does not overload a 
15 ampere circuit —C.C. 


You have neglected to consider 
e the ballast load as directed by 
Section 2125b, which reads as follows: 
“The total load shall not exceed the 
branch circuit rating. In computing 
the load of lighting units which employ 
ballasts, transformers or auto-trans- 
formers, the load shall be based on the 
total of the ampere rating of such units 
and not on the wattage of the lamps.” 
Then if the fixtures are hung in a 
store building or any other place where 
In normal operation all fixtures on the 
circuit are likely to be used for long 
Periods of time, it becomes necessary 
to comply with Section 2116, which 
will limit you to 8 outlets on a 15 
ampere circuit and a total loading of 
12 amperes. Therefore it is evident 
that 9 four lamp fluorescent fixtures 
cannot be supplied by a single 15 am- 
Pere circuit—G.R. 
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Dongan Power Circuit 
TRANSFORMERS 
« 


The Most Economical Way 


of Providing Low Voltage Circuits 
* 


— designed for use on circuits of 600 
volts or less. Sizes: 50 V.A. to 3742 K.V.A. 
Primary and secondary are in separate compart- 
ments, eliminating the necessity of additional wir- 

























ing boxes. 
| Immediate Shipment From Stock 
Write for e 
e New Catalog 





DONGAN ELECTRIC MFG. CO. 
2980 Franklin Detroit 7, Mich. 










The Dongan Line 
Since Nineteen-Nine 
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FOR QUALITY: 


Guaranteed to equal or exceed 
Federal Specifications. Produced, 
inspected and tested by one of the 
largest and best-equipped manufac- 
turers in the business—makers of 
dependable lamps for industrial 
service for fifty years. 


FOR ECONOMY: 


Minimum lamp and lighting 
cost is assured when you buy 
CHAMPIONS, as a result of low 
overhead and direct sale through 
qualified electrical and industrial 
distributors. 





CHAMPION LAMP WORKS 


Massachusetts 


ELECTRIC oe ee co 


















METHODS FROM A 
LONDON SHOP J etrrom pace 27) 


Unless the work has to wait for 
customer’s acceptance of our estimate 
the Form is then stamped ‘“PRO- 
CEED” and it is sent with the motor to 
Fitters Bench. Here any parts for 
rewind are removed and sent to the 
Preparation Shop, and other parts are 
cleaned and overhauled as necessary, 
They are then stowed away in a la- 
belled box to await the part which is 
being rewound. The Fitter enters his 
report on form in Section D. 

The Preparation Shop is set apart 
for stripping out old windings, clean- 
ing laminations, taking data of wind- 
ings and winding new coils. Most of 
this work is carried out by Junior 
labor. The Data of the old windings is 
entered on a “Data Card’, which is 
placed in a celophane envelope to keep 
it clean, and sent to the Winding Shop 
with the part to be rewound and the 
new coils. 

The Winding shop prepares the slot 
insulation, inserts the coils, connects 
up and tests for resistance, connections 
and insulation to frame. 

In each shop a brief report is entered 
in Section E of form and name of man 
who carries out the work is also noted. 

If tests are satisfactory the parts are 
then sent to Dipping and Baking Dept. 
For small machines we use infra-red 
drying, but larger machines are put 
into an_ electrically heated oven 
equipped with thermostat and time 
switch. The oven has a hinged top 
operated by counterweights which 
allow heavy stators or armatures to 
be lowered into position by overhead 
tackle on a runway. 

All the parts are then returned to 
Fitters Bench where they are assem- 
bled and section F on form is com- 
pleted. 

The next stage is testing. Tester 
will study the reports of the work done 
on the S1 form, and this enables him 
to look out for anything which needs 
special attention. 

After painting machine is then ready 
for dispatch. All accessories are 
checked with record of those received 
and Works Foreman passes out ma- 
chine as satisfactory. 

Under this system it is very ul- 
likely for a machine to go out unless 
it has been thoroughly overhauled, and 
if anything does go wrong we call 
generally tell how it went wrong and 
who was responsible. 

Although it may sound very compli- 
cated it actually simplifies the work 
and enables us to handle many more 
machines with the same labour. 
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WIRING 
OZONERS 


[FROM PAGE 84] 


to receive the blocks. In the mean- 
time, our cable ends would have been 
down under the paving covered with 
asphalt. 

We got around this difficulty by se- 
curing 772 ordinary one-gallon tin cans 
and setting them bottom up in the 
trench over the two cable ends for each 
post, which were coiled and bunched 
up to go in the can. The bottoms of 
the cans were four or five inches under 
the grade line. When the excavations 
were made later for the posts, the cans 
were lifted off and the cable ends found 
to be in perfect condition. They were 
then pulled through the groove, sleeve 
and coupling, the block lined up and 
finally the ends pulled through the 
post and the latter screwed into place 
in the coupling. 

Situated 240 ft. from the screen, on 
the center line of the lot, is the low 
building containing the projection 
room and a snack bar immediately 
behind it, separated by a solid parti- 
tion. Lighting in the projection room 
is held to a minimum to avoid letting 
any considerable amount shine out 
through the openings for the projec- 
tors. Two projecting machines were 
installed initially, with provisions made 
for a third. This equipment was 
bought by the theatre company through 
the regular theatrical supply channels 
and installed by them. It is the electri- 
cal contractor’s work to bring all serv- 
ice connections to them and to install 
to 40 h.p. motor-generator set incident 
to their operation. Low intensity over- 
head lights in this room are located in 
the ceiling, the operators not requiring 
much light for their work and light 
leakage, therefore, being held to a 
minimum. 

From the patron’s point of view, the 
drive-in theatre has many advantages. 
It is possible to watch the picture by 
reclining comfortably in your own 
sedan. Smoking is no problem in an 
ozoner. If you become cramped in a 
sitting position, you may get out of 
the car and stand awhile without ob- 
structing someone else’s view. It is 
Possible for you to carry on a con- 
Versation with your companions and 
discuss the picture without annoying 
patrons in an adjacent car. Refresh- 
ments may be eaten in the car without 
‘Mmoyance to other patrons. Children 
may be put to sleep in the back seat 
while the parents view the picture from 
the front seat, thus avoiding the trou- 
ble of getting a sitter to stay with the 
youngsters at home. 


Now POSITIVE LOCK 
Construction of 
LAY Va¥-104 3 eee 


Fuses - 


Ld 





] A The brass lugs inside the caps used on 
Mp Monarch Fuses (see illustration at right 
UL above) fit into equally spaced slots in 

the brass casing inserts. This new and 
j improved Monarch construction assures 
true alignment of the copper holding 
terminals .. . and establishes a positive 
lock on both ends of the fuse. 






aud gor 
STILL GREATER PROTECTION... 





MONARCH’S Compressed Tension Lock 
Washer construction (illustrated at left) compen- 
sates for contraction and expansion of the fibre bar 
by exerting constant tension on the bar ... and 
assures no loose parts. The washer also separates 
the fibre bar from the copper terminals . .. a spacer 
to provide better cooling. 







Monarch Fuses are fully ap- 
proved and are available through 
recognized wholesalers. 
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116 E. FIRST ST., JAMESTOWN, 
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DELTABESTON * 


When busy motors won’t permit “cooling off’ periods, where motor 
overloading is unavoidable, where motors can’t escape high ambient 
temperatures, wind them with Deltabeston magnet wire. Heat-beating 
Deltabeston is built to “take it” in places where temperatures are 
really hot. 

The specially impregnated-asbestos or varnished-glass-yarn insula- 
tions of Deltabeston magnet wires won’t bake out. Both types of 
insulation are bonded to the soft-copper conductor by a special heat- 
resistant insulating varnish that provides a perfect bond between the 
copper and the insulation. The copper exceeds the accepted standards 
of ASTM for purity, conductivity, and temper. Tough, flexible 
Deltabeston magnet wire—in round, square, or rectangular cross- 
section—meets your needs for the most intricate winding applications. 

But get the whole Deltabeston story! We’ve compiled it in an 
interesting booklet that includes a handy table to simplify selection. 
For your free copy, just fill in and mail the coupon below. 


GENERAL 


*TRADE-MARK REG. U.S. PAT. OFF. 






S ELECTRIC 
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HI-AMBIENTS 


Application hints on the 
complete Deltabeston Line 


POWER CABLES—The complete 
Deltabeston line gives you a full 
range of power cables for applica- 
tions up to 5000 volts. In lead sheath 
—with black-finished asbestos braid 
—or in lead sheath and interlocked 
armor, all types have the famous 
felted-asbestos insulation for long 
service at continued high heats. 
Choose the power cable you need 
from the Deltabeston line for resist- 
ance to flame, heat, moisture, oil, 
vapors, or grease. 


r] FIXTURE WIRES—Fluorescent 
and incandescent fixture in- 


stallations need the heat pro- 
tection of Deltabeston Type AF fixture wire, 
Use it to keep lighting systems in service; to 
cut maintenance to a new low. You'll like 
Deltabeston Type AF fixture wire for its 
workability, too. It’s flexible and easy to strip, 
clean to work with. Ask your General Electric 
merchandise distributor for samples. 


o 
BOILER-ROOM WIRE— 
Exposed wiring, in instal- a 
lations where heat and =\ 
moisture are a constant ee 4 
threat, calls for Deltabes- WOR 


ton boiler-room wire. It’s 
built for copper temperatures up to 125 C 
(257 F). It’s built to resist heat, flames, and 
grease. Specify it by name—Deltabeston boiler- 
room wire—for extra heat protection. 








ELECTRIC STOVE WIRE—For 
wiring or rewiring electric 
stoves, your best bet is 
Deltabeston electric stove 
i, wire. Smokeless and mois- 
ture-resistant types take 
the day-in, day-out beating 
of continued heat. For more information, write 
to Section Y29-218. Construction Materials 
Department, General Electric Company, 
Bridgeport 2, Connecticut, and ask us for the 
free booklet, Deltabeston Wires and Cords. 








Section Y29-218 

Construction Materials Department 

General Electric Company, Bridgeport 2, Con™ 
Please send me the free booklet on heat-beating 
Deltabeston magnet wires. 











Name. Title.....--.~--—--—- 
Company. — 
Address — 
| ee NT EE Zone.....-State...---— 

















34) Power Factor— Pocket size 
booklet 200TEC1077, “Power Factor 
and What to do About It’, explains 
essentials of power factor in industrial 
plants and methods for correcting ‘it. 
Electric Machinery Mfg. Co. 


(35) Hanp Power Drit_ — Heavy 
duty pistol type split-design drill for 
industrial, automotive or aviation appli- 
cations is discussed in folder titled, 
“Hole-Shooter”. Milwaukee Electric 
Tool Corp. 


(36) Scuoot Licgutrinc — Six basic 
factors to evaluate lighting fixtures for 
school lighting are discussed and line 
of fluorescent fixtures for classroom 
application are presented. Smithcraft 
Lighting Division. 


(37) FLuorescent Lamps — Four 
types of fluorescent lamps: preheat, low 
temperature, instant start and slim, are 
listed in folder containing color, price, 
size, life and other pertinent data. Arc- 
Ray Electric Corp. 


(38) LigHTING IN ARCHITECTURE— 
“Ceilings Unlimited” is revised edition 
of recent presentation of same title. 
Troffer lighting systems used as in- 
tegral part of architecture are discussed 
with engineering and installational de- 
tails explained. The Miller Co. 


(39) Precision SwitrcHEs — Bulletin 
50 presents die cast enclosed switches, 
explosion and splashproof switches, 
and other units in the precision line. 
MicroSwitch. 


(40) Retays—More than 50 types of | 


relays for wide variety of applications 
are presented in booklet with drawings, 
pictures, tables and text. Advance 
Electric and Relay Co. 


(41) War Surp_tus—Industrial 
trucks, electric hoists, shop machinery, 
scaffolds and many other items ob- 
tained from the WAA are pictured and 
priced. Acme Equipment Co., Inc. 


(42) FLuorescent Fixtures — Data 
sheets 556 and 558 cover snap-in and 
flange type recessed troffer fixtures 
employing curved lenses. Bulletin 10E 
discusses 2-lamp 40-w commercial fix- 
ture designed for surface or suspension, 
single or continuous... Day-Brite Light- 
ing Inc, 


(43) Auxitrary Morors—Motors of 
l-hp. or larger for driving power house 
auxiliaries are described in 28-page 
illustrated bulletin, 05B6107A. Allis- 
Chalmers Mfg. Co. 


(44) Varnisu — Characteristics and 
applications of special insulating var- 
nish for motor repair are on file sheet. 
Schenectady Varnish Co., Inc. 


Church 





YOU CAN DIM 
BRIGHTEN 
OR BLEND 


ueere 


nie —— 


With 


POWERSTAT 


LIGHT DIMMING EQUIPMENT 


Judicious use of church lighting can intensify the atmosphere 
of dignity and reverence. The mere push of a button and 
the POWERSTAT motor-driven unit silently brightens or 
dims lights to set the mood for sermon, prayer or choir 
rendition. POWERSTAT light dimming equipment helps 
you achieve the proper lighting treatment; should be in- 
cluded in your plans for new building or for renovation. 


POWERSTAT Dimmers, controlled by pushbutton, permit 
light dimming from one or several locations in the church. 
The pastor, in his pulpit, may vary light intensity to suit 
the mood desired for his sermon. The choir master, in his 
loft, may increase or decrease light brilliancy to complement 
the inspirational qualities of his music. A sexton, stationed 
at any location in the auditorium, may lower or raise lights 
to meet the need for brighter or dimmer lighting. 


POWERSTAT light dimming equipment is easy and-eco- 
nomical to install in your church — whether you’re building 
a new structure or renovating and modernizing your present 
building. It handles incandescent or cold-cathode installa- 
tions with equal effectiveness — provides trouble-free serv- 
ice. There’s a POWERSTAT Dimmer for your application — 
whether your church is large or small, old or new. 


We'll be glad to send you descriptive literature—write us today. 


WRITE 6029 DEMERS AVENUE, BRISTOL, CONN. 


tue SUPERIOR ELECTRIC co, 2 E& 
BRISTOL, CONNECTICUT \Sey 


POWERSTAT VARIABLE TRANSFORMERS » VOLTBOX A-C POWER SUPPLY + STABILINE VOLTAGE REGULATORS 
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In fhe News 





Deferment of Appren- 
tices Recommended 
By Committee 


Because of the necessity of appren- 
tice training to develop the skilled 
manpower called for in the national 
defense program, the Federal Commit- 
tee on Apprenticeship recommended 
the deferment of apprentices who are 
under 244 years of age and who have 
had as much as six months training 
under Federal or State standards of 
apprenticeship. 

The resolution states that the com- 
mittee is opposed to any blanket defer- 
ment of apprentices and that it is of 
the opinion that “the training of crafts- 
men through apprenticeship * * * is 
as vital to the national economy and 
security as is the training of military 
personnel,” and that when “the draft- 
ing of apprentices in any specific occu- 
pation is likely to impair industrial 


production necessary to national se- . 


curity, then regulations should be 
issued to insure the deferment of ap- 
prentices on that occupation.” 


The Federal Committee on Appren- 
ticeship, which is the national joint 
management labor, policy-recommend- 
ing body for the Bureau of Apprentice- 
ship, has recently been enlarged from 
9 to 11 members—5 representatives of 
employers, 5 of labor and one of the 
U. S. Office of Education, who are 
appointed by the Secretary of Labor. 

Among the speakers at the meeting 
were Secretary of Labor Maurice J. 
Tobin, Assistant Secretaries of Labor 
John W. Gibson and Ralph Wright. 
William F. Patterson, Director, Bu- 
reau of Apprenticeship, was chairman 
of the conference. 

In his address, Mr. Tobin com- 
mended the employer and labor repre- 
sentatives on the committee for the 
get-together spirit they have demon- 
strated in the service they render in 
the national apprenticeship program. 
“The Federal Committee,” he said, “is 
perhaps the most outstanding example 
in the United States Government of a 
fully functioning committee equally 
composed of labor and management. 
** * While the meetings of the com- 
mittee have rendered invaluable service 
in developing standards and policies on 
apprenticeship, one of the most signifi- 
cant contributions which the committee 
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has made * * * is that of promotional 
activities with the industries, organiza- 
tions and associations which each 
member represents. * * * If we are 
to stiffen our industrial structure to 
secure increased productivity of the 
American worker in order to meet our 
foreign commitments and raise the 
standard of living at home, we must 
accord all possible governmental, man- 
agement and labor support to the 
apprenticeship program of the coun- 
ry.” 





William B. Heaps, Central District 
Manager of Electrical Construction 
and Maintenance, died suddenly of a 
heart attack on December 25th at the 
age of 52. 

During his 27 years in advertising 
and publishing, Bill Heaps was one of 
the most widely-known personalities 
among electrical men in the middle- 
west. He attended the University of 
Chicago, Lombard College, and Mar- 
quette University, leaving school to 
become a Lieutenant in the United 
States Army during World War I. 
He joined the Electrical Trade Pub- 
lishing Company in 1922 and worked 
on the EMF Electrical Year Book. 
When his company, which later be- 
came a part of the McGraw-Hill Pub- 
lishing Co., purchased Electrical Con- 
tracting, he started his long career on 


this publication, which continued until 
his death. 

He also. represented Electrical 
Wholesaling, the McGraw-Hill Cata- 
logs and in recent years, Electrical 
IVest. He was a member of the Chi- 
cago Industrial Advertisers Associa- 
tion, a chapter of the National Indus- 
trial Advertisers Association. 


Dean Rusk Heads Farm 
Electrification 
Conference 


H. P. Rusk, dean and director of the 
University of Lllinois College of Agri- 
culture, was elected 1949 chairman of 
the National Farm _ Electrification 
Conference at the Chicago meeting of 
that group. Dean Rusk succeeds 
Frank E. Watts, executive assistant of 
Karm Journal, Inc., New York City. 

Other officers elected at the 1948 
Conference were: vice-chairman—Ti- 
tus B. Schmidt, president, Crescent 
Supply Company, Dubuque, Ia.; secre- 
tary-treasurer—Karl Gorham, business 
manager, Electricity on the Farm, 
New York City. 

Re-elected as regional vice-chairmen 
were: R. B. Corbett, University of 
Maryland, College Park, Md.; J. B. 
Rodgers, Oregon State College, Cor- 
vallis, Oregon; P. D. Sanders, master, 
Virginia State Grange, Richmond, 
Va.; P. T. Montfort, A & M College, 
College Station, Texas; H. E. Slusher, 
president, Missouri Farm Federation, 
Jefferson City, Mo.; and E. G. Stahl, 
Pacific Gas and Electric Company, San 
Francisco, California. 

Organized to bring together individ- 
uals and groups interested in raising 
farm living standards and reducing 
production costs through profitable 
use of electricity on the farm, the 
conference attracted representatives of 
25 national organizations from several 
states throughout the country. 

Conference theme was: Meeting the 
Farm Family’s Needs Electrically. 
Several panel discussions unearthed 
numerous suggestions as to how the 
power suppliers, electrical dealers, 
home economists, farm press and other 
groups could help the farm family in 
securing the vast advantages offered 
by electrification. Farm wives added 
a domestic touch to the conference by 
recounting what electricity has done 
for them in the farm home. 
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Steberlite Floodlamp 
Holder S$ 300 can be 
installed on conduit 
fittings, wall brackets 
or pole slip fitter. 


By use of Adapter Box No. § 301, 
clusters up to 5 Steberlites can be 
quickly assembled as one unit and 
this in turn fitted to 1/2" or 2” pipe 
or for direct connection to conduit. 


Write for 
new 
Bulletin 120 





STEBERLITE 


SPOT and FLOODLIGHTING 


Greatly Widens 
Lighting Applications 


Steberlite, the new lamp holder for 150 watt 
Par-38 and R-40 lamps, provide flexible in- 
expensive means of spot and floodlighting 
business areas, playgrounds, gardens, camps, 
courts, parking lots, sport and amusement 
centers—for improved appearance, utility 
and safety. 


Mount Them Singly—in Pairs 
or Clusters of 3, 4, and 5 


Besides better general lighting, Steberlites 
can be used to | special attention to dis- 
plays, statues, buildings and entrances. They 
can be used singly, in pairs or clusters of 3, 
4 and 5. Being compact, weather-proof and 
completely wired, they are ready for quick 
assembly and installation indoors or out. 


Few Parts to Stock 


Just four basic units are necessary to serve 
most requirements—a small ey rp A does a 
big profit job. Here’s all that is needed: 


1. Steberlite Floodlamp Holder. ...S 300 
2. Steberlite Adapter Box......... S$ 301 
3. Steberlite Pipe Slip Fitter....... S$ 302 
4. Steberlite Accessories and Fittings. 


Sold Through Leading Wholesalers 


/STEBER\ 
LIGHTING UNITS 








STEBER MANUFACTURING CO. 

















urer of the American Federation of 
Labor, congratulates Peter W. Eller on 
his appointment as permanent chair- 
man of.the board of governors of the 
Building Trades Employers’ Associa- 
tion of New York City. Mr. Meany, in 


| his speech at a testimonial dinner to 


| Mr. Eller attended by 1200 builders, 


| public 


officials, investors, material 
manufacturers and officers of inter- 


| national labor unions at the Waldorf- 








Astoria Hotel, Thursday, Jan. 13, con- 
ceded that the administration of the 
Wagner Labor Relations Act had been 
biased in favor of employees and made 
a plea for labor legislation that would 
be fair to both employer and employee. 
Mr. Eller, as top administrative officer 
of the multi-million dollar building 


| industry in Greater New York, pre- 


dicted peace and prosperity for the 
industry. 


Farm electrification leaders revealed 
the progress made over the past years. 
Today there are over 4,000,000 farms 
electrified, compared to 393,000 in 
1927 and a predicted total of 5,400,000 
in 1957 (there are approximately 
6,000,000 farms in the United States). 
During the next ten years, the average 
power consumption per farm will ap- 
proach 4,000 to 5,000 kilowatt hours 
annually, it was noted. During this 
decade, it is estimated that farmers 
will invest $4,000,000,000 in electrically 
operated home appliances and $1,350,- 
000,000 more for electrical components, 
such as motors, switches and controls 
for electrically-driven farm production 
equipment. This does not include the 
cost of the machines for which addi- 
tional huge sums will be spent. 

Research is constantly developing 
new farm production processes that 
require electrical energy, the confer- 
ence was told. Within the next five 
or six years, crop-conditioning units— 
such as artificial corn driers—will be 
common farm equipment, it was pre- 
dicted. Also being investigated, are 
the possibilities of using high fre- 
quency radiation to pasteurize and 
homogenize milk in a single operation; 
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PLEDGE COOPERATION IN BUILD. 
ING — George Meany, secretary-treas- 
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to control enzymatic action in grains 
and to control bacteria in eggs. 

If the farmer is to reap the full bene- 
fits of the combined research of federal 
and state governments, university agri- 
cultural stations, and electrical equip- 
ment manufacturers, he must be kept 
constantly informed of developments. 
Only through the cooperative efforts of 
farm groups, university and govern- 
ment agricultural departments, as well 
as electrical manufacturing, dealer and 
installation groups, can this tremen- 
dous education task be accomplished, 
industry leaders told the conference. 





F. P. Coffey Elected 
President of E.I.B. 


Electrical Contractor Frederick P. 
Coffey was elected president of the 
Electric Institute of Boston, Inc. at its 
fourth annual meeting held on January 
13 at the Hotel Statler, Boston. The 
dinner was attended by more than 600 
members and guests, representatives 
of all branches of the industry. 

William H. MacCrellish, Graybar 
Electric Co., Inc., presided. The an- 
nual report of the managing director 
was given by John G. Waddell and he 
outlined the various training courses 
that have been set up under the spon- 
sorship of the Institute. He also read 
the report of the treasurer in the 
absence of Ralph E. DeLoid, Westing- 
house Electric Supply Co. 

The retiring president William H. 
Kaiser of General Electric Supply 
Corp. reported that the program of the 
Adequate Wiring Committee, started 
during the past year, has made real 
progress. He stressed the importance 
of this program, which will benefit all 
branches of the electrical industry, and 
urged attendance by the Institute at 
the National Adequate Wiring Con- 
ference to be held in Chicago the end 
of February. 
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Unlimited Uses 
irable 






Y ENTILATING kitchens, restaurants, bake shops, small theatres, 
engine and boiler rooms are just a few of the hundreds of NEEDED 


applications of these compact fans. 


volumes of air at low pressure are desired in exhausting hot vapors or 
gases, or general ventilation, this propeller design is ideal. Quiet opera- 
tion, low cost, freedom from maintenance worries, wide popularity with 
contractors and users alike make BREEZO FANS excellent to carry. 8” to 
24” sizes. 





"THE motor is protected from the air stream in this unit with the en- 
closed Breezo fan! Sizes to fit your requirements. 12” to 36” for as* 
high as 7300-cfm at }” static pressure. Note the easy access to the fan 
through the handy side door. Here’s a self-contained unit for exhausting 
vapors, fumes and gases—for simplified mounting on hood. Better get 
prices, terms and engineering data on these fast-selling ‘‘Buffalo” fans! 


BULLETIN 3222-F tells you all about these 
and other profitable, proven ‘‘Buffalo’’ fans. 
Write for your copy! 








PANEL 
BREEZO FANS 






In fact, wherever relatively large 


"3 Hood and Vat 
Exhausting is a 
B-R-E-E-Z-E 
with the 


a* 


aa L”’ 
BREEZO 





BAMA PERMANENT SATISFACTION IN AIR HANDLING 








For Fans” 


BUFFALO FORGE 


COMPANY @ 


520 BROADWAY, BUFFALO, N. Y. 
Canadian Blower & Forge Co., Ltd., 
Kitchener, Ont. 

Branch Offices in all Principal Cities 


BREEZO FANS 
BELT AIR FANS 
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THOMPSON 


DISCONNECTING & LOWERING 
HANGERS 














You can clean, maintain and 
relamp your High Bay Light- 
ing Fixtures CHEAPER with 
Thompson Disconnecting and 
Lowering Hangers. 


We invite you to use our engi- 
neering service. 



























THE THOMPSON ELECTRIC CO. 
1101 POWER AVENUE ° CLEVELAND 14, OHIO 





C. C. Walker was presented with a 
testimonial in the form of a sterling 
silver cigarette box by the members 
of the Institute for his years of servige 
in the Boston area. Thomas H. Car- 
ens, vice president, made the presenta- 
tion. Mr. Walker, who was recently 
appointed a vice president of General 
Electric Company in charge of the 
Construction Materials Department, is 
leaving Boston to take up his new 
duties in the G-E Bridgeport, Conn. 
headquarters. 

In his remarks in accepting the presi 
dency for 1949, Frederick P. Coffey, 
Anderson-Coffey Co., Inc., stressed the 
importance of continuing the work of 
the Adequate Wiring Committee and 
the innumerable educational activities 
of the Institute. “Business thinking 
today is of the opinion that the post- 
war demand for goods and services has 
reached the saturation point to the ex- 
tent that a salesman, instead of sitting 
at his desk and taking orders over the 
telephone, has to go out to see his 
customer in the attempt to get orders,” 
he continued. “To those salesmen who 
are smart enough in the selling of a 
prospect to educate him on the new 
and improved electric equipment and 
appliances of today, he will find plenty 
of potential business ahead of him for 
the coming year. But those who just 
call on their customers with something 
to sell without enlightening them to 
our new products might run into some 
difficulty in taking orders. It will be 
a long time and many years away be- 
fore we will have difficulty in selling 
our modern electric switchgear, mo- 
tors, appliances, television sets, and 
last but not least our new methods of 
electric heating,” said Mr. Coffey. 

The other officers elected were for 
vice president, Thomas H. Carens of 
Boston Edison Company; treasurer, 
Ralph E. DeLoid of Westinghouse 
Electric Supply Co.; secretary, Ed- 
ward Bass, Edward Bass Electric Co.; 
and assistant secretary, James A. Gal- 
vin, Boston Edison Company. 


Chicago Groups 
Elect '49 Slate 


George W. Reinke, George W. 


| Reinke Electric Company, Chicago, 


was re-elected president of the Cook 
County Electrical Contractors Associ- 
ation at the annual election meeting 
of that group. Leo W. Witz, Con- 
tinental Electrical Construction Co., 
serves another term as vice-president. 
Victor Jensen, Jensen Electric Co.; 


and Erwin Kaufmann, Kaufmann Elec- 
| tric Co., are the new secretary and 
| treasurer respectively. 
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All service and minor manufacturing 
activities of Hannon Electric Co., 
Canton, Ohio, electric motor repair 
shop, are the responsibility of the 
electrical engineer Alvin E. Frick. 
Before coming to Hannon, he was 
plant engineer at Diebold, Inc., Can- 
ton for about seven years. 


Incumbents re-elected to the Board 
of Directors are: Frank M. Block, 
Block Electric Co.; Robert Darby, 
Okeh Electric Co.; H. E. Hartmann, 
Roberts-Stage Electric Co.; Abe Sluis, 
Sluis Electric; and A. A. Wohlgezon, 
Builders Lighting Fixture Company. 
New members of the Board are B. L. 
McClain, Horton Electric Co., La 
Grange, Ill.; and W. J. Templeman, 
Premier Electric Construction Co., 
Chicago. 

At the annual election of the Elec- 
tric Motor and Service Association 
(Central District Chapter, NISA), 
Paul M. Sievert, Sievert Electric Co., 
was chosen president of the motor shop | 
group. J. G. Lessel, Central Motor | 
and Repair Co., is the new vice-presi- 
dent. Other newly elected officers are: 
secretary—H. W. Reeve, Inland In- 
dustrial Electric Service Co. ; treasurer 
—A. J. Jefferies, Bowers and Clark. 

Elected to a 3-year term on the 
EMSA Board of Directors are G. F. 
Glave, Chicago Electric Company ; and 
E. S. Michaletz, Condo Electric Co. 
Present Board members serving unex- 





pired terms include: Thomas Agosto, 
Baird Rogers, Joseph Borovee and 
Burton R. Hohman. | 

Installation of officers and directors | 
took place at the January meeting of | 
each group. 


President’s Message 
Asks Unprecedented | 
Spending for Power | 


President Truman asked Congress to 
finance federal power operations on an | 
unprecedented scale in his annual | 
budget message. | 





| for it as bulletin GET-1284 or if he cannot supply you write us direct. 








This is Simmons Field, Kenosha, Wisconsin. It is a good 
example of a type of floodlighting job worth going after. 

Simmons Field planned lighting uses the standard G-E 
160” lighting system. Everything planned, ordered, and 
installed according to ‘‘the book.” These plans which represent 
years of floodlighting engineering experience specify everything 
to assure a perfect lighting job—from the exact location of the 
80-foot steel poles to the aiming of the 160 L-69 floodlights. 

Floodlighting installations are going in all over the country 
— Kenosha has five lighted fields. They can be handled by 
any competent contractor even though he has had no previous 
floodlighting experience. They should yield a satisfactory 
profit—and frequently they carry, with the initial installation; 
a year-after-year maintenance contract. 

Apparatus Department, General Electric Company, Sche- 
nectady 5, N. Y. 


YOURS FOR THE ASKING—This is “the book” that contains 38 complete 
floodlighting plans for sports and recreation. One is the “160” 
lighting system used at Simmons Field—160 G-E floodlights on ten 
80-foot steel poles—complete with a list of all material required 
down to concrete and paint. Among other plans are tennis courts, 
volley ball and 12- to 48-lamp softball fields. Ask your G-E distributor 





THE SPORTS-LIGHT—This is the floodlight used at Simmons Field— 
the G.E. L-69. It gives more light per unit, more light per watt, is easier 
to install and cheaper to maintain than any other comparable unit. 
It's so good that four major-league parks use it, so economical that 
it's the favorite for sand-lot softball. Bulletin GEA-4835 gives com- 
plete description and prices. 


GENERAL ELECTRIC 


451-124 
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UAD sign lighting types in- 

clude fifteen different sizes 
and shapes ranging from six inch 
round for 40 watt lamps to eighteen 
inch rectangular for 1500 watt 
lamps. All are finished in perma- 
nent porcelain enamel—green out- 
side with a lustrous white inside re- 
flecting surface. Fittings are thor- 
oughly rustproof. Reflectors are re- 
movable and interchangeable on 
all three types of socket-fittings, 
which include type H” for attach- 
ing to horizontal pipe—type ‘’V” 
for suspending reflectors on verti- 
cal pipe and type “B” for mounting 
direct to outlet box. 

SEE US AT BOOTH 44 








@ For that extra efficient 
sign ligthing job sell Quad 
Sign Reflectors—Round An- 
gle, Spade and Rectangular 











Staunch advocate of modern tools is 
C. Allen Harlan, president, Harlan 
Electric Company, Detroit, Michigan. 
A rapidly expanding electrical engi- 
neering and construction firm, Har- 
lan Electric now has affiliate organiza- 
tions in Ohio, Tennessee, Indiana and 
Wisconsin. 


Actual costs, next year and in the 
future, of electric power facilities con- 
templated for fiscal 1950 were buried 
in a welter of budget estimates for 
multiple-purpose projects. But by al- 
most any conceivable method of com- 
parison they looked bigger than ever. 

On the basis of funds to be provided 
by Congress for the fiscal year, the 
power programs look even larger. 
With a few exceptions—notably the 
Rural Electrification Administration— 
federal agencies involved in construc- 
tion of electric power facilities or other 
power activities were slated for record 
appropriations. The President asked 
Congress to appropriate a total ol 
$2,404,000,000 and grant contract au- 
thorizations aggregating $451,300,000 
for such bureaus. 

Even REA, which was put in for 


new loan authorizations of $350,000,- 


000—as against the 1949 allotment of 
$400,000,000—got a better break on its 
lending program than this request 
would indicate. With an anticipated 
carry-over of previous loan funds to- 
taling $119,000,000 at the start of the 
fiscal year, it will have $469,000,000 
for loans. It expects to advance a 
total of $360,000,000 out of this sum. 

But the President also recognized 


| that RIEA’s job is nearing completion. 


types. Each is easy to wire | 


and to attach reflector. 


QUADRANGLE MFG. CO. 


rer eae 


CHICAGO 7, a48, 
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The agency’s program, he said, “may 
be expected to level off in 1951 and 
decline in later years.” 

He expressed no such views in re- 
gard to other federal construction pro- 
grams. Power shortages in several 
areas, he warned, are of a “permanent” 
nature. He thus justified increased ex- 
penditures for power construction by 
the Army’s Engineers, Interior’s Rec- 
lamation Bureau, Bonneville Power 
Administration, and the Tennessee 
Valley Authority. 
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Dates Ahead — 


American Institute of Electrical Engi- 
neers—Winter general meeting, Penn- 
sylvania Hotel, New York, N. Y., Janu- 
ary 31-February 4, 1949. 

Electrical League of Milwaukee—Annual 
industry dinner dance, Hotel Schroeder, 
February 12. 

National Association of Home _ Builder's 
Convention and Exposition — Stevens 
Hotel, Chicago, Ill, February 20-24. 

National Adequate Wiring Bureau—Fifth 
annual adequate wiring conference, 
Stevens Hotel, Chicago, February 24-25. 

Rural Electrical Contractors Association 

Convention, Edgewater Beach Hotel, 
Chicago, Ill, Feb, 24-26. 

North Central Electrical Industries—All- 
Industry Convention, Radisson Hotel, 
Minneapolis, Minn., February 27-March 
») 





Exposition of Electrical Progress—Spon- 
sored by the Electrical Association of 
Kansas City, Municipal Auditorium, 
Kansas City, Mo., March 2-6. 

National Electrical Manufacturers Asso- 
ciation—Winter convention, Edgewater 
Beach Hotel, Chicago, Ill., March 13-18, 
1949. 

Third International Lighting Exposition 
and Conference—Hotel Stevens, Chi- 
cago, Ill., Week of March 28, 1949. 

Midwest Power Conference—11th annual 
conference, Sherman Hotel, Chicago, I11., 
April 18-20. 

National Electrical Wholesalers Associa- 
tion—41st Annual Convention, Nether- 
land Plaza Hotel, Cincinnati, Ohio, 
May 1-6, 

Chamber of Commerce—37th annual meet- 
ing, Washington, D. C., May 2-5. 

National Fire Protection Association— 
53rd annual meeting, Fairmont Hotel, 
San Francisco, Calif., May 16-19. 

National Industrial Service Association— 
Annual convention, St. Louis, Mo., June 
6-8. 

New York State Association of Electrical 
Contractors and Dealers, Ine.—Saranac 
Inn, N. Y., June 25-Tuly 1. 

Illuminating Engineering Society — Na- 
tional Technical Conference, French 
Lick, Ind., September 19-23. 

International Association of Electrical In- 


spectors—Western Section, Hotel Radis- , 


son, Minneapolis, Minn., September 26- 
28; Northwestern Section, Butte, Mont., 
October 3-5; Southwestern Section, Ho- 
tel San Diego, San Diego, Calif., Octo- 
ber 10-12; Southern Section, Hotel 
Shamrock, Houston, Texas, October 
17-19. 

National Electrical Manufacturers Asso- 
elation—Chalfonte-Haddon Hall, Atlan- 
tic City, N. J., November 13-18. 


Manufacturers 
NWS ees 


WYLIE BROWN ELECTED 
CHAIRMAN OF PHELPS DODGE 


Wylie Brown, president of Phelps 
Dodge Copper Products Corporation, 
has been elected chairman of the board 
of directors and will continue as chief 
executive officer of the corporation. 





WYLIE BROWN 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 











GENERATE YOUR OWN 


ECECTRICITY 


FOR ANY PURPOSE—AT LOW COST 


with a 


Urerversall vecteic pant 





GASOLINE AND DIESEL MODELS TO 35 kw. 


Whether you want a dependable source 
of electricity to beat the power shortage 
—or for permanent service or emer- 
gency standby use—you’ll find exactly 
the size and type electric piant in the 
complete Universal line. Here are both 
gasoline and diesel models, in portable 
and stationary types—with each model 
backed by Universal’s over 51 years of 
manufacturing experience. Soundly en- 
gineered and of highest quality con- 
struction, Universals offer maximum 
operating economy and dependability. 
Yet, prices are as low as any. 


Universal gasoline powered electric 
plants are built in sizes from 250 watts 
to 25 kw., air or water cooled, portable 
or stationary types. The complete Uni- 
versal diesel line ranges from air-cooled 
models of 2000 watts up to powerful 
6-cylinder units of 35 kw. All types of 
controls, manual or fully automatic. 


SEND FOR BOOKLET, ‘‘Electric- 
ity at Low Cost,” for facts and 
photos of Universal’s gasoline- 
powered electric plants. Also 
ask for bulletins on Universal 
diesel models. 





Contractors and Representatives: W rite for 
full details on the profitable Universal 


franchise. 





This small 2-cylinder, water-cooled 
Universal electric plant provides 2500- 
3000 watts. Extremely dependable, un- 
usually economical. Other Universal 
gasoline models to 25000 watts. 





For 10 kw. of low cost electricity, this 
Universal diesel-powered electric 
plant should be investigated. Send for 
bulletins covering Universal 100% full 
diesel electric generating sets. 


UNIVERSAL MOTOR COMPANY 
Founded 1898 


438 Universal Drive ° 


hel tele] & 


Oshkosh, Wisconsin 


ied 


FACTORIES GAS STATIONS 
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SANGAMO 


Type S 
TIME SWITCHES 


Single Pole, 
Single Throw 
| Rated 15 Amp. 


oe 








You can get more business with 
these fast-moving, precision-built minia 
ture time switches. Their high quality, small 

size and low cost permit the convenience 
of automatic control in many new time switch 
+9 ff applications. Make extra sales by stocking and pushing 
fir | Sangamo Type S Time Switches. They are available for 
immediate delivery. Bulletin 1053A gives complete information. 


This attractive counter display 
will help you sell more Type $ 
Time Switches. Ask for this busi- 
ness-getting sales help for your 
counter. Write today. 


SANGAMO «=: «= 


sr SPRINGFIELD, ILLINOIS 
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WHIPPLE JACOBS 


Whipple Jacobs, formerly president 
of the Belden Manufacturing Company 
of Chicago, has joined the Phelps 
Dodge Copper Products Corp. as presi- 
dent. 

Mr. Brown has been president of the 
corporation since it was founded and 
both he and Mr. Jacobs are widely 
known in the copper industry. 


GENERAL ELECTRIC CHANGES 


| Operations of the Wire and Cable 
Divisions of the Apparatus and Con- 
struction Materials Department of the 
General Electric Company have been 
consolidated, according to an _ an- 
nouncement by Charles E. Wilson, 
president. Overall responsibility for 
that portion of wire and cable business 
formerly assigned to the Apparatus 
Department, Schenectady, has been 
transferred to the Construction Mate- 
rials Department, with headquarters at 
Bridgeport, Conn. 

B. F. Ilsley, heretofore manager of 
the Apparatus Wire and Cable Divi- 
sion, has been named marager of the 
expanded Wire and Cable Division, 
according to C. C. Walker, general 

















B. F. ILSLEY 


manager of the Construction Materials 
Department and vice president of the 
Ceneral Electric Co. Mr. Ilsley will 
be responsible for all operations of the 
Wire and Cable Division, including 
engineering, manufacturing and sales. 

Opening of a new plant at Circleville, 
Ohio, for the manufacture of slimline 
fluorescent lamps has been announced 
by the Lamp Department of (-E. 
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Manager or the lamp works is Edwara 
G. Grigg, who joined G-E in 1936. 

The Apparatus Department has es- 
tablished a separate sales district for 
the state of Michigan, with headquar- 
ters in Detroit. Formerly a part of the 
Central District with headquarters in 
Chicago, the newly-constituted Michi- 
gan district will include present local 
sales offices in Detroit, Lansing, Jack- 
son, Grand Rapids, and Saginaw. A. R. 
Hines, formerly manager of the Ap- 
paratus Department office in Phila- 
delphia has been named manager of 
the Michigan District; and V. J. Snyder 
and C. M. Dunn, now assistant man- 
agers of the Detroit local apparatus 
office, as assistant managers of the new 
district. 

The appointment of John J. Huether 
as manager of Central Station Divi- 
sions has been announced. He succeeds 
Ralph M. Darrin, who has been elected 
a commercial vice president assigned to 
customer relations work in the New 
England territory. 


MINNESOTA MINING 
APPOINTMENTS 


The advancement of three technical 
men in the newly formed “Scotch” 
sound recording tape division of the 
Minnesota Mining & Manufacturing 
Co., St. Paul, Minn., has been an- 
nounced. 

Dr. W. W. Wetzel, former assistant 


director of the company’s central re-. 


search laboratories, has been appointed 
technical director for the recording 
tape unit. 

Assistant research director is Dr. 
Lew W. Cornell. Prior to this promo- 
tion he was chief chemist for research 
and development in the tape division. 

Melvin C. Hegdal has been promoted 
from products supervisor to the post of 
operations manager in the production 
of sound tape. 


SYNTRON APPOINTMENTS 


Syntron Company, Homer City, Pa., 
has announced the appointment of 
Mark Chisholm as district sales man- 


ager of the newly established sales 
office in Des Moines, Iowa. 
Ernest K. Hood has been named 


district sales manager of a new sales 
office in Kansas City, Mo. 

R. K. Bentzien has been added to 
the Milwaukee, Wis. sales office staff. 


CORNELL-DUBILIER 
PURCHASES RADIART CORP. 


Octave Blake, president of Cornell- 
Dubilier Electric Corporation, South 
Plainfield, N. J., has announced the 
purchase from Maguire Industries, 
Inc., of all of the stock of Radiart 
Corporation, of Cleveland, Ohio. The 
Radiart plants will be operated in 
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SANGAMO 


Type l 
TIME SWITCH 


Synchronous 
for Heavy-Duty 
Applications 
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SP ROTTER EER ek Te 8 ay Sa Te ° 
ASS bi} 


Sangamo heavy-duty Time Switches, long known for their high 
quality, now have new features that make them better than 
ever! These improvements include modern styling, 

a gasket sealed, pressed-steel case, and closer time limits 
between settings which permit a wider range of applications. 
They can be equipped with a number of control features, 

such as an omitting device or astronomic dial. 


Write for Bulletin 1060A. 


MERE Pert 





) 
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New Hysteresis-type Motor 
The new Sangamo-developed hysteresis-type motor, used 
in all Sangamo Time Switches, features 
greater torque ... long-life lubrication 


...low speed—your assurance of 
better performance. 
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MORE Mbucle : 


FOR ELECTRICAL APPARATUS 


... 10 hile COT 


Your apparatus can have higher electrical stamina... longer 
operating life... if insulated with Westinghouse ‘“‘Tuffernell’”’ 
Insulating Varnishes. 

Outstanding among these new varnishes are Tuffernell 
B-161, B-163, and B-165. All are thermosetting; and each 
has specific properties of high resistance to heat . . . moisture 
... centrifugal force ...and to other enemies that break 
down ordinary varnishes. 

It is because of these properties that Baker-Raulang, of 
Cleveland, chose Tuffernell B-163 for their well-known line 
of industrial trucks, tractors, and cranes. They like B-163’s 
deep penetration of windings, giving better heat transfer 
and cooler-running motors. They have found, too, that B-163 
is economical and faster to use, and stands up in rugged service. 

The complete Tuffernell line includes Insulating Varnishes 
and Compounds for your application. All are described in 
Bulletin 65-120, available on request. 

Investigate Tuffernell today for your needs. Call your nearby 

Westinghouse office, or write Westinghouse Electric Corpora- 


tion, Dept. 12,. P.O. Box 868, Pittsburgh 30, Pennsylvania. 
J-06418 


| TUFFERNELL INSULATING VARNISHES 


| —for every electrical need 











Cleveland as a separate division of 
Cornell-Dubilier. 

New officers of the Radiart Corpora- 
tion are: Octave Blake, president; L. K. 
Wildberg, vice president; Verne Mitch- 
ell, vice president, and C. A. Staub, 
treasurer and assistant secretary. 


ILLINOIS ELECTRIC PORCELAIN 
APPOINTMENTS 


The Board of Directors of Illinois 
ISlectric Porcelain Co., Macomb, III 
has elected A. G. Benard as vice presi- 
dent and general manager. At the same 
time, his son, Raymond H. Benard, was 
appointed sales manager of the com 
pany. 


WESCO APPOINTMENTS 


Earl E. Whitlock has been named 
branch manager of the Yakima, Wash- 
ington office of the Westinghouse 
Electric Supply Company. He will 
succeed J. R. Wells, who will be trans- 
ferred to the North Pacific District 
headquarters at Seattle, in charge of 
district claim procedure. 

D. A. Womeldorff has been ap- 
pointed district farm sales supervisor 
for the Northwestern district, with 
headquarters in Chicago, Ill. Prior to 
this appointment, he worked in a simi- 
lar position for General Electric. 


A. F. FISHER NAMED 
PRESIDENT OF TELECHRON 


The board of directors of Telechron 
Inc. has accepted the resignation of 
I. W. Kokins as president of the corpo- 
ration, because of ill health. He will 
continue as a director and will serve in 
an advisory and consulting capacity. 

A. F. Fisher has been elected presi- 
dent to succeed Mr. Kokins. He joined 
Telechron in 1945 as manager of manu- 
facturing and engineering. On April 
1946, he was elected vice president and 
in 1947 executive vice president. 


SWIVELIER APPOINTMENTS 


The following changes have been 
made in the national sales organization 
of the Swivelier Company, Inc., New 
York City: 

Herbert C. Zang, 838 Starin Avenue, 
Kenmore, N. Y. will cover New York 
State, north of Poughkeepsie. 

In addition to their present territory, 
the George Butler Company of Chicago 
will cover the entire states of Wiscon- 
sin, Minnesota, and North Dakota, also 
Michigan’s Upper Peninsula. 

The Northwestern Agencies, Inc. 
Seattle, Wash., will cover the states of 
Montana and Idaho, in addition to their 
present territory. 
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CURTIS APPOINTMENTS 


Curtis Lighting, Inc. of Chicago, IIl. 
has appointed two new sales repre- 
sentatives. 

Edward I. Creed will represent the 
company in the Philadelphia area. He 
formerly managed the C & S Lighting 
Maintenance Company of Cleveland. 
W. P. O’Reilly will cover the Cleveland 
area. Mr. O’Reilly was formerly sales 
manager of the fluorescent division of 
Crescent Metal Products, Inc., of 
Cleveland. 


WINCHARGER CORP. CHANGES 


George H. Calhoun, sales manager 
of domestic Wincharger Division of 
Wincharger Corporation, Sioux City, 
Iowa, has been appointed to the newly 
created staff position of sales develop- 
ment engineer. 

Clark D. Murphy, formerly regional 
supervisor of Wincharger Corporation, 
assumes the duties of sales manager of 
domestic Wincharger Division, suc- 
ceeding Mr. Calhoun. 
chief designing engineer, has been 
named to the newly created position of 
sales engineer, assisting the sales man- 
ager of the Rotary Electrical Division. 


ROME CABLE ANNOUNCES NEW 
COAST SALES ORGANIZATION 


Rome Cable Corporation, Rome, N. Y. 
has announced the establishment of its 
own sales offices on the Pacific Coast. 
O. I. Lewis has been appointed Pacific 
Coast sales manager with headquarters 
in Los Angeles, Calif. 

In addition to a headquarters office in 
Los Angeles, the new sales organization 
will include district sales offices in Los 
Angeles with H. S. Warren as manager; 
San Francisco with C. H. Kaufman as 
manager; Seattle with K. B. Arnett as 
manager; as well as offices in Portland, 
Ore. and Salt Lake City, Utah. 

In addition to its regular wire and cable 
line, Rome Cable Corporation will handle 
all sales of the products of Andersen- 
Carlson Manufacturing Company of Tor- 
rance, Calif. 


Hazard Insulated Wire Works Di- 
vision of the Okonite Company, 
Wilkes-Barre, Pa. has announced the 
appointment of Thomas R. Weichel as 
mining electrical engineer of the sales 
department. Mr. Weichel was formerly 


with the United States Bureau of 
Mines, 


The Black & Decker Mfg. Co. of 
Towson, Md., has moved its Chicago 
Sales and Service Station to a new 
1 located at 1100 W. Jackson 

va. 


Don Moline, | 
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Prompt Deliveries 
of Dry-Type Transformers 





VY Kv-a. 
Single Phase 
460/230 to 


50 Ky-a. and smaller 
115 volt 


usually from stock 


A size and type for 
every purpose. 

% Ky-a. to 2000 Kv-a. 
All voltages. 

Single phase and 3-phase. 





3 Kv-a. 3-phase 
Wall Mounting Type 





Liberal Design. 
Steel Encased. 


Solderless 
Terminals. 


Connection 
Compartment. 


Quiet Operation. 
Low Temperature. 
High Efficiency. 
Long Life. 

Priced Right. 





100 Kv-a. Single Phase 
Floor Mounting Type 





SORGEL ELECTRIC CO. 836 W. National Ave., Milwaukee 4, Wis. 


Pioneers in the development and manufacturing of Air-Cooled Transformers 
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FASTER 
FASTER 


FASTER 
FASTER! 






NOW...DRILL MASONRY 
UP TO 4 TIMES FASTER! 


Two styles (fluted or round shrank) for deep or shallow holes 
Wide range of sizes 

Carboloy Cemented Carbide tips drill any masonry 

Drills stay sharp up to 50 times longer 

Fit any standard rotary drill press, or hand brace 

Drill clean, accurate holes . . . quietly 

Available singly or in 3 handy kits of six assorted sizes each 










No wonder these rotary drills work so fast, 
stand up so long. The tips are made of Car- 
boloy Cemented Carbide—the hardest metal 
made by man! 


Send the coupon for more information 
about these time- and money-saving drills, 
and about the three handy assortments. 


CARBOLOY CO., INC., 11175 E. 8 Mile Road, 
Detroit 32, Michigan 


Gentlemen: 


Please send me free Folder SA 236, containing prices and specifications on 
Carboloy Masonry Drills. 


NAME eee a oes 


Ce,  —E——————— 
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The Glidden Engineering and Equip- 
ment Company of Houston, Texas has 
been named sales agent for General 
Switch Corporation of Brooklyn, N. Y. 
They will cover the territory of Texas 
and Oklahoma through their offices in 
San Antonio, Dallas, Amarillo and 
Houston. 

The J. C. Richards Company of 
Los Angeles has been appointed sales 
agent for the Southern California ter- 
ritory. 


The Wheeler Insulated Wire Com- 
pany, Inc. of Bridgeport, Conn. has 
named George B. Horn, as vice presi- 
dent. He was formerly secretary and 
assistant general manager; George T. 
Mumaw, formerly treasurer, has been 
appointed secretary and treasurer. 


William Decter, Inc. of Harrison, 


| N. J. has taken over the management 


of Preferred Lighting Co., Brooklyn, 
N. Y. The company will be known as 
Royaline-Preferred Lighting Corp., 
with headquarters in Harrison, N. J. 


S&C Electric Company, Chicago has 
announced the appointment of Lau- 
rence M. Rudbeck as sales engineer 
for the Indiana, Western Kentucky, 
Southern Illinois territory, with head- 
quarters at 310 Test Building, Indian- 
apolis, Ind. 


* 
Cutler-Hammer, Inc. has moved its 


Indianapolis sales office to new quar- 
ters at 644 E. Maple Road. 


E. S. Holt has been appointed branch 


| manager of the Emeryville, Calif., plant 


of the manufacturing and Repair Di- 
vision, Westinghouse Electric Corp. 


The Slater Electric & Mfg. Co., Inc. 
has recently completed a $50,000. wing 
on its plant at 56th Street and 37th 
Avenue, Woodside, New York. 


A. J. Fischer has been named man- 
ager of the Dayton Branch of Graybar 
Electric Company. 


J. H. Burrus has been promoted 
from assistant manager to manager of 
the Allis-Chalmers Portland district, 
succeeding F. V. Sams, who is return- 
ing after 43 years of service. 


Claude V. Harp, Jr. has been named 
field sales engineer in the Houston, 
Texas office of the Reliance Electric & 
Engineering Co. 














EQUIPMENT 
NEWS 


[FROM PAGE 112] 


Switch 


The new Unimax model KMX me- 
tal-cased precision switch, provides 
simplified mounting for both basic 
switch and metal housing. It gives 
sealed protection against splashing oil, 
moisture and abrasive. Switch mounts 
in metal housing, by means of a slip 
fit, on two pins which are integral with 
the side plate and whose centers fit 
standard mounting holes of the switch. 
Metal housing can be installed without 
basic switch; for side mounting, with 


threaded studs which project from side | 


plate; for base mounting, by taped base 
holes or adapter flange. Side plates are 
removable and interchangeable, per- 


mitting either left or right hand mount- 


ing. Conduit hub connection has an 
internal 4 inch pipe thread. Overall 


dimensions of the aluminum housing | 


are: 1-13/16 in. high, 24 in. wide, % in. 
deep. Unimax Switch Division of the 
W. L. Maxson Corporation, 460 West 
34th Street, New York 1, N. Y. 


Drive 


A new low cost Thy-mo-trol drive, 
known as Type H1, has been an- 
nounced. Furnished in ratings through 
4 hp., the drive utilizes a simplified 
half-wave circuit to provide d-c flex- 
ibility from a-c power. Drive operates 
from 220 volt, 60 cycle a-c. It has a 





| When installing 





mercury lighting 


You Save 4 Ways 


with G-E Tulamp 


20 to 1 speed range from 1725 to 86 | 


rpm. It is furnished in either the non- | 
reversing or reversing type, the latter | 
being equipped with a separate mag- | 


netic reversing switch. Designed for 
constant-torque loads, under normal 
conditions the new drive has speed 
regulation from no load to full load. 
Speed may be preset, or may be varied 
during operation and under load. 
Dynamic braking permits quick stop- 
ping. Electronic panel is mounted in a 
ventilated NEMA Type 1 enclosure. 
General Electric Company, Schenec- 
tady 5, N. Y. 


Intercom Circuit 


A new intercom circuit which makes 
it possible to answer paged messages 
from high noise level areas has been 
introduced. This new circuit combines 
the coordinated operation of a Trumpet 
type paging reproducer and two-way 
staff station for use in either intercom- 
munication or sound systems. When 
the system is used to page a person in 
one of the high noise level areas, the 
page message is reproduced at high 
volume through the Trumpet station. 


Tulamp ballasts combine the ballasts 
for two mercury lamps into one com- 
pact unit. This means: number of 
ballasts is cut in half—power factor 
is raised above 90 per cent by in- 
herent design—stroboscopic effect is 
virtually eliminated. It means, when 
you install mercury-vapor lighting 
with these ballasts, you save four 
ways: 

Save on Ballasts—A G-E Tulamp ballast 


costs less than a pair of single-lamp 
ballasts. 


Save on Power—Losses are lower be- 
cause the tulamp circuit is more efficient. 


Save on Copper—Because of high-power- 
factor operation and lower starting 
current, smaller wire sizes can be used. 


Save on Installation—Using Tulamp bal- 
lasts, only half the number of ballasts 
need be installed; smaller switches and 
fuses can be used; and installation is 
further simplified by carrying a common 
| ground through to each pair of lamps. 





GENERAL @ ELECTRIC 
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ballasts 





Built by the largest manufacturer of 
Mercury H lamps, G-E Tulamp bal- 
lasts are designed for both H-1 400- 
watt and H-5 250-watt lamps. Single- 
lamp units—either uncorrected or 
high power factor—for operation of 
all standard lamps are also available. 
Contact your nearest G-E office or 
Apparatus Department, General Electric 
Company, Schenectady 5, N. Y. 


412-36 


















































































































EL REFLECTORS 
orcelain enamel 











OUTDOOR 
BRACKET FIXTURES 
Low-cost unit for utility 

use 






VAPORPROOF Fixture 
Dust and Molsture Proof 
with Dome Reflector - 


ULTI 


INDUSTRIAL 


| LIGHTING EQUIPMENT 


Better Lighting Units 
mean More Jobs .. . 
More Money...... 


The trend is toward better looking in- 
stallations ... you can get just about 


any effect you please AND good light- 


Each unit has a specific need and will 
give a maximum of service with a mini- 
mum of maintenance. There’s a two- 
fold advantage in using the MULTI line 


—good looks—good pay! 





MULTI ELECTRICAL MANUFACTURING CO. 


4223 W. Lake Street 


Chicago 24, Illinois 








YZ 


Use fast-working electrical tools on 
any construction or maintenance job 
with this high capacity, portable, com- 
pact electric plant. Equipped with four- 
receptacle box for direct plug-in of tools 
or lights. Available with carrying frame, 
or dolly-mounted. Powered by Onan 10 
HP, two-cylinder, 4-cycle, air-cooled 
engine. Shipped complete . .. ready to 
go! 






aa 
Qrnan 

PRODUCTS 
| paces 





Write pr cataleg 3162 Royalston Ave., Minneapolis 5, Minn. 


ee 





Meighs nly HEM SF ex'isee, 


NEW ONAN “CK” ELECTRIC PLANTS are available 
in 5000 watts D.C, 115 and 230 volts; 2000 and 
3000 watts A.C. in all standard voltages. 
COMPLETE ELECTRIC PLANT LINE INCLUDES: A.C.— 
350 to 35,000 watts in all standard voltages and 
frequencies. D.C.—600 to 15,000 watts, 115 and 230 
volts. Battery Chargers—500 to 6,000 watts, 6, 12, 
24, 32 and 115 volts. 

ONAN AIR-COOLED ENGINES—CK: 2-cylinder op- 
posed, 10 HP. BH: 2-cylinder opposed, 51/2 HP. 
1B: I-cylinder, 3/4 HP. 


D. W. ONAN & SONS INC. 





ONAN evectric PLANTS 
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ing efficiency too with MULTI Units. 





To reply, the person called depresses a 
lever on the nearest conveniently lo- 
cated Staff Station. The Trumpet is 
automatically cut out and two-way 
conversation at normal voice level can 
be carried on between the person 
paged and the originator of the call. 
The Trumpet Reproducer, constructed 
of heavy gauge spun aluminum, is 104 
inches in diameter and in overall 
length, and is equipped with an adjust- 
able mounting bracket. The metal Staff 
station, designed for mounting on wall 
or partition, is 6 in. wide, 64 in. high 
and 34 in. deep. These stations can 
be wired directly to any intercom or 
sound system. Exacutone, Inc., 415 
Lexington Avenue, New York 17. 


Magnetic Starter 


These new solenoid-operated starters 
are intended for use in general and 
special purpose applications where 
across-the-line, non-reversing starting 
of polyphase squirrel cage induction 
motors and single phase motors is per- 
missible. Starters are available with 
open type construction for built-in or 
specialized controls, or with NEMA 
type I general purpose enclosures. 
Starters can be controlled by separate 
pilot devices or can be supplied with 
local pushbuttons or selector switches. 
Some of the features include: high arc 
interruption capacity, compact unit 
construction, reliable thermal overload 
protection, built-in solderless connec- 
tors and double break silver-to-silver 
main contacts. Bulletin 4113 size 3 
a-c magnetic starters have a maximum 
enclosed rating of 50 hp., 440-550 volts, 
3 phase, 60 cycles. Standard operating 
coils can be supplied for 110, 208-220, 
440 and 500 volt, 25 or 50-60 cycle 
service. Dual voltage coils can be 
furnished for 110/220 or 220/440 volt, 
60 cycle operation. Ward Leonard 
Electric Co., Mount Vernon, N. Y. 


Dust Collector 


Model 20N30 Dustkop is the desig- 
nation of a new self-contained, portable 
2300 cfm. dust collector designed for 
handling dusts and dirt or toxic fumes 
separately or in combination from 
various types of cutting, grinding and 
other machining. Unit employs a di- 
rect connection from the outlet of the 
cyclone separator to out-of-doors. 
Units are available with a variety of 
standard sized inlets: optional sizes 
include single 7 in., single 6 in., double 
5 in. or triple 4 in. Unit consists of a 
self-clearing paddle-wheel fan direct 
driven by a 3 hp. continuous duty 
motor which is equipped with motor 
starter switch. Installation of unit is 




















ENTRANCE CAPS 
AND FITTINGS 


of Rustproof Cast 
Aluminum A lloy 





No. 1572 Entrance Head. 
Key-hole mounting brack- 
et for easy attachment to 
building. 

No. 275 One Hole Stra 
for oval-shaped cable, 






No. 2275 Two Hole Strap 
for oval-shaped cable. 








No. $0-36 Wotertight Connector. 
Cutaway view illustrates how 3-point com- 
pression forces rubber gland oround entire 
circumference of cable. 





No. GR-1 Grounding Ring. 

For bonding meter box to artificial ground. 
Tight connection and positive bond without 
soldering. 


No. 6009 


Non-woatertight 
Connector. Tokes 
a wide range of 
sizes ond types of 
coble, round or 
oval, without the 
use of shims or in- 
serts. 





No. L-63 

Sill Plate. Provides 
metallic protec- 
tion to service en- 
trancecable atthe 
most hazardous 
point— where it 
enters the build- 
ing. 





SOLD THROUGH ELECTRICAL WHOLESALERS 


The TU. GB. Austin Company 


NORTHBROOK, ILLINOIS 
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made directly behind or near to the 
source of the dust with the starter 
circuit of the dust collector being in- 
terconnected with that of the motor 
of the equipment creating the dust. 
Floor size of complete unit is 22 by 40 
in. Height overall is 56 inches. Aget- 
Detroit Co., 405 Ann Arbor, Mich. 





Fluorescent Light 


A new model four tube, 160 watt, 





Post-Lite has been added to this line | 


of six tube, 240 watt and eight tube, 
320 watt Post-Lites. 
weather fluorescent especially engi- 
neered for outdoor lighting. The new 
four tube post-lite is available with or 
without brackets, cord and plug for 
easy installation on present posts, 
building walls and corners of buildings. 
Approximately 9200 lumens. 


Globes | 


are round. W. H. Long Company, 61 | 


W. Hubbard St., Chicago 10, II. 


Voltage Tester 


Announcement has been made of two 
new voltage testers, one designed for 
high frequency alternating systems and 
the other for the new low voltage sys- 
tems. The high frequency tester oper- 
ates on systems ranging from 110, 220, 
330, 440 to 550 volts a-c; 400 cycles 
and 30, 60, 90 and 120 volts d-c. The 
low voltage tester is designed for sys- 
tems ranging from 12, 24, 36, 48 and 
60 volts a-c; 60 cycles to 10, 20, 30 and 
40 volts d-c. A new style rubber lead 
protector replaces the old style spring 
guard for the test leads. 
Company, 6060 Rivard Street, Detroit 
11, Mich. 


Luminaire 


A new luminaire designed to dis- 
tribute light from large mercury and 
incandescent lamps with a minimum 
of glare has been announced. Desig- 
nated as Form 109, it is available in a 
wide variety of mountings, including 
slip fitter type in 14 inch and 2 inch 





Square D | 


Units are all- | 






Sherman High 







Strength Bronze 






Sherman Connectors are made from 
silicon bronze averaging more than 
90,000 Ib. tensile strength per square 
inch. Threads on the body are not 
pressed or stamped, but are die cut 
and checked with precision gauges to 
mate perfectly with the tapped threads 
in the nut. 


All connectors have full hex heads and 
nuts are extra thick. The solid, rein- 
forced spacers provide maximum bear- 
ing surface on the wire and nut, Extra 
long pilot, for easy assembly. 


Write today for Trade Bulletin 22 
giving full data! 


H. B. SHERMAN Mfg. Co.) 
Battle Creek, Michigan \ 
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DRILLING TIME 
cur 76% 







with 


KETT 


- 





x . . an electrician . . . cannot afford to be without this tool,” says the Frey Electric Co., 
(Cincinnati, after “on-the-job” tests with KETT Borer. In one test, twelve joists were bored 
with hand brace and bit and ladder; time per hole, 21 seconds. With the “Tall Reach” Borer, 
itime: 5 seconds per hole. A 4% hour hand job drilled in 1% hours. This user states that 
|\other savings include: easy mobility over house-building debris, absence of fatigue, no wasted 
“waiting time” for master electrician and ease with which trainees learn correct hole boring. 


See your distributor or write for Bulletin F-2 


thee NTT ast alee 


[s EAST THIRD ST. CINCINNATI 2, 0. 


BELLS 


























FOR ALL 
APPLICATIONS 
THE 
ORIGINAL 
— pes Tor male 
BELL or series circuits. 


Vibrating Bells for op- 
eration in multiple only. 4” 
to 20” sizes, indoor and out- 
door. 
Special tone Signals: musical and 
soft tone Bells, Chimes, Cow Gongs, 
Horns and Whistles. 


Also contactless vibrating and ex- 
plosion-proof Bells. 





WRITE FOR 
32-PAGE 
CATALOG 


BS and MANUFACTURING COMPANY 


154 WEST 14th ST. . NEW YORK 11, N. Y. 





TALL REACH BORER | 





sizes. It will accommodate the 16,000 
lumen Type FH-1 and 21,000-lumen 
Type EH-1 mercury lamps in a hori- 
zontal position or the 7 inch and 94 
inch center filament lamps. Reflector 
is hinged for relamping. For top- 
tapped mounting, an adaptor is avail- 
able which permits use of Form 109 
optical system with the standard Form 
106, 101 and 79 hoods. Use of this 
adapter enables the changeover to fila- 
ment lamps and the 109 optical assem- 
bly to be made directly, while conver- 
sion to horizontal burning mercury 
involves a substitution of a pair of 
long binding posts for present socket 
arrangement. General Electric Co., 
Schenectady 5, N. Y. 





Fluorescent Lighting 


A new fluorescent luminaire called 
the Panelux has been announced. Units 


| are made in four sizes, 12 inch by 8 it., 


16 in. by 8 ft., 2 ft. by 8 ft. and 4 ft. by 
8 ft. They can be used individually or in 
combination, joined end-to-end or side- 
by-side. They can be surface or pen- 
dant mounted or inset level with ceiling 
or false ceiling. By combining units 
of various sizes, it is possible to develop 
complete louvered ceilings or large 
louvered panels. Each unit is a com- 
plete luminaire, containing wiring 
channel, ballast housing and sockets in 


| a chassis that supports louver sections. 


Louvers are made of white fire-resist- 
ant fibre-board and come in pastel 


| shades. They carry two, four, six or 











eight 96 inch Slimline lamps at 120 ma, 
200 ma or 300 ma. Lighting Products, 
Inc., Highland Park, III. 


X-Ray Film Illuminator 


Type “EFUX” explosion-proof X- 
Ray film illuminator is designed for 
flush mounting in hospital operating 
rooms. It includes an explosion-proof 
switch which eliminates the need of an 
additional switch Unilet. Handle ex- 
tends through upper part of panel 
within convenient reach of operator. 
Four chrome plate roller clips at top 
of glass are provided to hold the film. 
Two extended hinge clips are furnished 
to support the wet film holder. A drip 
tray may be used and adapted to the 
two lower clips which hold glass panel. 


182 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... FEBRUARY, 1949 

















+ PRESERVES 
“POLISHES 
All 

ELECTRICAL 


CONTACTS 


Commutators, Slip Rings, Con- 
tact Tracks, Controllers, Starters 
& Regulators, Relays, Cell 
Switches, etc. 





Thoroughly dissolves 


dirt and waste... Is 
easy to use... Acts 
quickly. . 
Is Safe . . . It is non- 


inflammable and does 
not give off any poison- 
ous fumes. 


Is self-sufficient. No 
sandpaper or other 
abrasive necessary. 


Leaves no residue or 
film .. . assures clean 
contact. 


Is economical. A small 
quantity cleans a large 
motor. 





$1.10 per pint can 
$7.92 per gallon 


If not available from your supplier, 
order direct. 


NOTE TO DISTRIBUTORS 


Some Choice territories still open. 
Write for details. 












CHEMICAL CORPORATION 


315 Fifth Avenue—New York 16, N.Y. 





ELECTRICAL 





Made in standard depths 
and combinations for use 
with heavy or thin wall con- 
duit, armored cable, non- 
metallic sheathed cable, 
flexible steel conduit or 
flexible non-metallic tubing 
(loom). Also a complete line 
of covers for each type and 
size of box. 





AUSTIN No. 9-0-4 
4” Octagonal Outlet 
Box 





a AUSTIN No. 300-'% 
| = 4” Square Outlet Box 


uss 





AUSTIN No. 9NX 
4” Cable Box 


5 AUSTIN No. 2-D-14 
/ _4-11/16” Square Outlet 
Box 






WRITE FOR INFORMATION AND 
PRICES ON ENTIRE BOX LINE 


a 





The UU. B. Austin Company 


NORTHBROOK, ILLINOIS 
SOLD ONLY THROUGH WHOLESALERS 
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Fixture Hangers 
FOR INSTANT ALIGNMENT 





At last you can get a Fixture Hanger that turns to any angle after being 
screwed to an outlet box. Although base and receptacle remain stationary, 
hanger arms may be turned to align with any preconceived lighting plan. 
Exclusive Friction Ring firmly holds fixture in selected position. Hanger 
screws on to 34" or 4” outlet boxes, no other fastening necessary. Fur- 
nished complete with receptacle, two 5’ chains, hooks and cord clips. Also 
available with bushed hole only, or with 3 wire solid ground receptacle. 
All Friction-Set Hangers are approved by the Underwriters’ Laboratories. 
K100 shown above, List Price $1.10 « . Write for Bulletins K25, K26 and K27 


SIMPLET ELECTRIC COMPANY 


3600 West Potomac Avenue, Chicago 51, lilinois 
11 Park Place, New York 7, New York 
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Eutirely New 
HIGH GRADE 
- GURATED SWITCHES 


MODERATELY PRICED 














DESIGNED FOR RUGGED ENDURANCE WITH 


= “TORSIONALLY PRE-LOADED CONTACTS 


A new principle in switch design which means — 
long life — smooth action — exceptional performance 
(especially on Type C Lamp Loads) 


PLUS these important features: 
Sturdy, durable, totally enclosed all-bokelite bodies 


Positive kick-off 


Easy to wire — large head binding screws 
conveniently located on compact bodies 


a 


For Residential 
Wiring 
For REA Wiring 







Patented and Washer type, break-off, plaster ears 


patents applied for 






Approved by Underwriters’ Laboratories 











PATENT 
PENDING 


TO HANDLE ANY MATERIAL 
DISPENSED FROM A REEL 















AUSTIN 
No. 600 MAXIMUM 
REEL CAPACITY: 4000 LBS. 


ROLLER WEIGHT: 75 LBS. EACH 


OUTSTANDING ADVANTAGES: 


1 Ramp makes loading fast and easy 

2 Five adjustable slots take various reel diameters 
3 Thumb screw locks front roller for reel removal 
4 Single unit takes reels up to 30” wide 

S Bolt two units together for reels up to 64” wide 


6 Higher back roller prevents reel from coming off 
roller when material is dispensed 


7 Reel rolls on grease packed flanged ball bearings 


8 Bright orange finish makes ree! readily visible — 
helps to eliminate accidents 


9 Use on the job, truck, or in warehouse 





The TH. B. Austin Company 


NORTHBROOK, ILLINOIS 








3144 


| to this line. 


A threaded hub for ? inch rigid conduit 
is provided in bottom of cabinet. When 
installing, metal cabinet should first be 
flush mounted in the wall. The fixture 
is mounted in the cabinet. Line wires 
are connected to the connection block 
located under screw cover in lower 
housing. It uses two 15 watt T-12 
fluorescent lamps and furnished with 
110-125 volts, 60 cycle ballast. Apple- 
ton Electric Company, 1701-59 Wel- 
lington Avenue, Chicago 13, III. 


Fluorescent Fixture 


A new over-all fluorescent office 
lighting fixture known as “Leaderall 
Louvered Light Ceiling” has been de- 
veloped. Fixture is of moulded de- 
staticized plastic. Units can be ex- 
panded endlessly. Tie-rods of various 
lengths are available so that the illumi- 
nated “ceiling” can be of any height 
below the structural ceiling to which 
the lamps are attached. Weight is re- 
duced as units are of plastic. Leader 
Electric Co., 3500 N. Kedzie Ave., 
Chicago 18, IIl. 


Low Voltage Controllers 


A new line of low voltage controllers 
for use with a-c motors up to 800 hp. 
at 550 volts, and for d-c motors up to 
350 hp. at 230 volts, has been an- 
nounced. These metal-enclosed con- 
trollers are designed for controlling 
squirrel-cage, wound-rotor, synchro- 
nous, or multi-speed a-c motors, or d-c 
motors. They include in one unit not 
only the conventional equipment re- 
quired to start, stop, and control such 
motors, but in addition a completely 
integrated draw-out air circuit breaker 
which provides short-circuit protection. 
Serving also as a circuit isolating de- 
vice, this draw-out breaker is designed 
so that it is interchangeable. General 
Electric Co., Schenectady, N. Y. 


Alternators 


A new series of alternators per- 
mitting a top capacity of 300 kw. at 
1800 rpm., 60 cycles, has been added 
Machine is available at 
speeds of 720, 900, 1200 and 1800 rpm. 
It is available with direct connected 
exciter on the high speed designs and 
top mounted exciters on the lower 
speeds. Rotor is mounted on 3617 and 
3620 size Norma-Hoffmann cartridge 
type bearings. All rotors are con- 
structed with dampner windings to 
facilitate parallel operation. Stator is 
made of 26 gauge coated dynamo steel 
with § in. ventilating air space for each 
3 in. of lamination stack. Units are 
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Here are up-to-the-minute 
> facts and figures 
> methods and materials 
from all fields of 





electrical engineering 








HERE'S an encyclopedia 
of facts and figures, 
definitions, conversion factors, 
physical and mathematical prin- § 
ciples, accepted formulas, and 
experimental data—all brought ; 
up-to-date to help you meet to- 
day’s requirements. This hand- 
book offers the essential elec- 
trical engineering information ; 
you want in compact, easy-to 
use form that ensures quick 
fingertip reference on any prob- 
lem you meet. 


Just out! The revised 
new Eighth Edition 


STANDARD HANDBOOK 
FOR 
ELECTRICAL ENGINEERS 


ARCHER E. KNOWLTON, Editor-in-chief 
Sr. Assoc. Ed., Electrical World 
and R. M. SHOOP, Assistant Editor 
Asst. Ed., Electrical World 


Prepared by a staff of 101 electrical engineer- 
ing experts. 2311 pages, 6 x 9, 1961 illustra- 
tions, $12.00 


Over 100,000 men in the electrical engineering field 
are guided by this Standard Handbook. Its 2311 pages‘ 
give you the combined experience and knowledge of leading 
experts in the field. The most frequently required funda- 
mental theories are given the same thorough coverage as 
the wealth of completely new information on methods and 
materials packed into this big volume. 


Includes these recent developments: 
* the chemical elements ¢ new equipment like the 


uncovered by atomic servomechanisms and ro- 
energy tating regulators 
* magnetic materials e radar and _ associated 
* new insulations like rub- microwave techniques 


ber, other elastomers and -« the entire new fieid of 


plastics airplane power distribu- 
the complexities and po- tion 

tentialit of nuclear induction and dielectric 
energy heating, etc, etc. 


26 Big Sections 


Units and Conversion Factors—Electric Magnetic Circuits 
—Measurements—Properties of Materials—Circuit Ele- 
ments—Transformers, Regulators, and Reactors—Alternat- 
ing-current Generators and Motors—Direct-current_Gen- 
erators and Motors—Rectifiers and Converters—Power 
Plant Economics—Prime Movers—Power System Electrical 
Equipment—Power Transmission—Power Distribution— 
Ww Design, Commercial and Industrial Buildings— 
Illumination—Industrial and Commercial Power—Electric 
Heating and Welding—Electricity in Transportation— 
Electrochemistry and Electrometallurgy—Batteries—Wire 
Telephony and Telegraphy—Electronics and Electron 
Tubes—Radio, Radar, and Carrier Communication—Codes 
and Standard Practices—Electrophysics 


NO MONEY DOWN—EASY PAYMENTS 


You may examine a copy of this outstanding reference 
work in your own home or office for 10 days Free. After 
examining and checking it thoroughly, if you decide to 
keep it you can pay for it on the easy terms outlined 
below. Clip and mail the attached coupon now. 


10 DAYS' FREE EXAMINATION 


7 
| McGRAW-HILL BOOK COMPANY, Inc. i 
I 330 W. 42nd St., N. Y. C. 18, N. Y. i 
Send me Knowlton’s STANDARD HANDBOOK jf 
I FOR ELECTRICAL ENGINEERS, 8th edition, for 
10 days’ examination on approval. In 10 days Iwill fj 
4 return the book or remit $3.00, plus a few pennies 
Postage, and $3.00 monthly until the total price of §j 
t $12.00 has been paid.* y 
| BM sachin vireo asis tbc sdan ee Baca eae kanes 
q MOU 5 caicnivg ssc sss octane teteseeeks seve ssesae 3 
t DEE ictautuonsveneaeriwa Zone ...... State. 2000 4 
I MOR wo secvanecavececsses bu dcbesepiaesanesan | 
i EE ae ae ee Ec-2-49 ff 
Save! We mailing costs if you send first payment 
3 with thie coupon. Same return privilege. t 
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1. INSTALL CONNECTOR 
You press with thumb from in- 
side knock-out of outlet box. 
The connector snaps into place. 





2. INSTALL 
Push the cable through the 
connector to desired length. 
It’s held in position without 
screws or lock nuts. 


CABLE 





FOR NON-METALLIC 





tN. La Salle St., 


INSTALLED IN J’ SECONDS 


THe PRIGE *52 CONNECTOR 


SHEATHED CABLE 





SIMPLE —That’s all there 
is to it. The Paige #52 
Connector is approved by 
Underwriters’ Laborator- 
ies, and accepted for REA 
use. Ideal for strain relief. 


Ask your local jobber 
or write 


Dept. A, Chicago 2, Ilinols 


ELECTRICAL MANUFACTURING CORP. 










Just slip an Efficiency Cable Strain 
Clamp over the cable, tighten U-bolts, 
and cable is locked safely and securely 
without possible strain or damage. “H” 
construction of clamp and high ridge 
across center of cable channel prevents 
cable from slipping. 


Write for Catalog 38-A today. 








... Withstands direct pull 


of 17,000 Ibs. 






Note these features: 


¢ Withstands direct pull of 17,000 Ibs. 

* Takes cable from 1/0 to 1,500,000 
c.m. 

* 3 clamp sizes cover all cable sizes 

* Furnished with eye or clevic 

* For AC or DC service 
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The POWERFUL GRIP of the "Efficiency" 
CABLE STRAIN CLAMP 
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CRAFTSMAN SERVICE BODIES !°2%3 


+2m—O—n 1m 


“CRAFTSMAN all steel service truck bodies are designed speci- 
fically to meet your requirements for a compact service and mainte- 


nance unit that will conserve time and manpower. 
MODEL #75 for installation on 2 ton chassis. 
MODEL +90 for installation on 34 to 1 ton chassis. 


Optional Extra Equipment available: Wire Reels, Sliding Steel Roof 


3 Types Overhead Ladder Racks, and Extension Ladders. 


‘ 


WRITE for Bulletin “C” describing Models +75 and +90 and 


Bulletin “D’ describing Utility Extension Ladders. 


ARTISAN PRODUCTS, INC. 


CLEVELAND 11, OHIO 


3540 West 140th Street * 














Hn for 
Now ready— NEW 


the new catalog showing every 
conduit fitting, coupling and acces- 
sory in the Kondu line. 


Wide 
Variety 


The most complete line of thread- 
less fittings ever presented. 


THREADLESS 
and THREADED 


The Threaded Kondu fittings 
have covers and other accessories 
interchangeable with the Thread- 
less line. 


ALUMINUM ALLOY 


used exclusively—2/3 less weight, 

with no sacrifice of strength. And 

they are practically corrosion-proof. Write for new catalog, showing complete 
Kondu line of conduit fittings and accessories. 


KONDU CORPORATION, Erie, Penna. 


KONDU CORPORATION 


BRIE + PENNSYLVANIA 


KONDU 


Preston, 
Ontario 





MFG. CO., LTD., 








| available with exciters. Direct mounted 
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exciters are so arranged that the ex- 
citer armature may be removed with- 
out dismantling the alternator. Top 
mounted exciters are arranged so that 
V-belts may be kept at proper tension, 
The d-c from the exciter is conducted 
to the rotor through dual brush hold- 
ers. Kato Engineering Company, 
Mankato, Minn. 


New Equipment 
Driecfs 


Belle’: City Glove Co., Chicago, II. 
has anriounced the development of a 
new plastic coated and impregnated 
glove, known as “Plastigluv’, with a 
cotton fabric base. . . . Combustion 
Control Corporation, Cambridge, Mass. 
has announced a new photoelectric 
flame failure safeguard system for 
supervising both the pilot gas flame and 
the main oil flame of fully automatic 
oil burners. . . . A new d-c voltage 
multiplier for the Sylvania Polymeter, 
which extends d-c voltage measure- 
ments to 10,000 volts, has been an- 
nounced by the Radio Tube Division 
of Sylvania Electric Products, Inc., 
New York, N. Y. 

A heavy duty portable electric drill, 
designed to stand up to full industrial 
loading, has been made available by 
S. Wolf and Company, Ltd., London, 
U.S. representative, Fred L. Stuart, 
New York, N .... A new type 
of self-adhesive wire marker has been 
introduced by the Flag-It Wire Marker 
Co., Los Angeles, Calif. . . . Bi-Seal, 
a new self-bonding electrical insulating 
tape has been announced by the Bishop 
ge Percha Company, New York, 

A new and improved rotary concrete 
drill has been developed by the Tilden 
Tool Mfg. Co., Pasadena, Calif... . 
A fluorescent lamp and starter ‘tester 
device designed to reduce tlie cost of 
operating fluorescent lighting fixtures 
and to prevent waste of good lamps is 
being manufactured ‘by Compco Corp.. 
Chicago, III. A. self-energized 
magnetic drum requiring no electric 
current to produce a magnetic field has 
been announced by the Eriez Manu- 
facturing Co., Erie, Pa. 

Westinghouse Electric Corp., Pitts- 
burgh, Pa. has developed a new type 
ASR relay providing simpler starting 
of synchronous motors. ... J A new 
plastic tubing, approved by Under- 
writers’ Laboratories, Inc. for continu- 
ous use at temperatures up to 105° C, 
has been announced by Irvington Var- 
nish & Insulator Company, Irvington, 
N. J... . Wright Hoist Division of 
American Chain & Cable Company, 
Inc., has developed a new series 0 
Wright Speedway electric hoists. 

Industrial step ladders made of 
special alloy duraluminum and incorpo- 
rating safety features are being manu- 
factured by the Safe-Tee-Step Com- 
pany of Maplewood, N. J... . Empire 
Development Corp., New York, N. Y. 
has developed the “DRAW-IN-DEX” 
cabinet for filing blueprints safely and 
conveniently without wrinkles, creases 
or curled edges. ...S & C Electric 
Company, Chicago, has extended its 
line of Alduti interrupter switches to 
include 23,000 and 34,500 volt ratings. 
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6017 Broadway 





SIMPLICITY PLUS! 
New NON-INDUCTIVE 
CABLE RACK 


for 


INDUSTRIAL 
PLANT 
WIRING 


from 5/16 to 2% 


@ Radically different, the new 
M. & W. Non-Inductive Cable Rack 
is designed for A.C. or D.C. sys- 
tems. Racked Cables only partially 
surrounded by metal eliminates any 
chance of induced current in the 
rack. Impedance reduced with ca- 
bles mounted in delta formation. 
Rack of one-piece construction... 
installation of cables made quick 
and easy through the use of split 
bushing. 


Send today for Bulletin C-S-51 
which illustrates the complete line 


THE M. & W. ELECTRIC 
MANUFACTURING CO., INC. 


EAST PALESTINE, OHIO 








Type D-F 3-Conductor 
Cable Rack, New Non- 
Inductive Design. Racks 
available for cable sizes 














When your men discuss lighting equipment, listen 
to them carefully. They know best why REVERE 
equipment cuts * MAINTENANCE COSTS. We can 
point out superior features in design and construc- 
tion. . . talk with pride about workmanship . . . 
but the respect your own men hold for REVERE 
lighting equipment is far more convincing. 


EASY 
TO MAINTAIN 
PERFECT 
PERFORMANCE 


—Ingeniously de- 
signed—has dou- 
ble parabolic re- 
flector offering 
high lighting ef- 


WRITE ficiencies. Ideal 
rox pac 

oftball—F oot - 
CATALOG ball installations. 











Revere No. 4200 





THE MAGNO-TRONIC 
FLUORESCENT STARTER 


PROTECTS Fully, automatic thermal relay with unusually long life that 
eliminates blinking lights and protects all auxiliary equipment. 
SIMPLIFIES Replacement of worn-out lamp automatically restores closed 


circuit—replacement of starter unnecessary. No button to push. 
Magno-Tronic starters provide exact timing in the lamp elec- 
oe process preventing excessive loss of emission 
material, thereby assuring the maximum in the useful life of a 
lamp. The established quality of this starter saves considerable 
time in maintenance and man hours required to repair and/or 
replace an inoperative lighting unit. 
Will operate efficiently over an extended voltage range under 
widely —, temperatures. 
__ GUARANTEED FOR ONE YEAR. 

The (SP-15-20) for use with either 15 or 20 watt lamps 
The (SP-30-40) for use with either 30 or 40 watt lamps 

The (SP-100) for use with 100 watt lamps 


REDUCES COSTS 


VERSATILE 















Ask for descriptive literature 


INDUSTRIAL ELECTRONICS CORP. 


MAIN PLANT » Newark 2, N. J. 








MORE PROFITS FOR YOU 
with these two bargain 
service manuals 


ELECTRICIANS: 


a POCKET 

me Eee | COMPANION 

che By Benjamin Goldberg 

350 pages, 4/2 x 7 
ONLY $2.50 


Here, in a handy pocket-size book, are hundreds of 
working facts and data—selected by a man who really 
knows job problems. It answers your questions; gives 
Code and Underwriters’ data; helps you plan and work 
more efficiently. Hundreds of tables, charts, diagrams 
and data cover modern electrical work and equipment. 
Practical methods and short cuts are described. Covers 
conduit, cable, open wiring, meters, motors, controllers, 
transformers, lighting and signal circuits, domestic heat- 
ing systems and dozens of other subjects. 


ELECTRIC MOTOR REPAIR 


By Robert Rosenberg 
551 pages, 6x9, $5 
This big book brings you complete text and visual in- 
struction on every phase of rewinding and repairing motors 
and motor controls. Over 900 how-to-do-it illustrations 
demonstrate actual service procedure. Quick guides show 
exactly how to handle specific jobs. Ideal for home study 
or on-the-job shop use, 


10 DAYS’ FREE EXAMINATION 


Dept. ECM-29, Murray Hill Books, Inc. 
232 Madison Ave., New York 16, N. Y. 


Send books checked below for 10 days’ examina- 
tion on approval. In 10 days, I will pay for books, 
plus few cents postage, or return them postpaid. 
(Postage paid on cash orders; same return privilege. 
Books on approval in U. S. only.) 


MINERALLAC 2-HOLE 


PIPE STRAPS 


For Heavier Loads! 
















Designed foruse onloads 
too heavy for one-hole 
Jiffy clips. Made of all 
new zinc plated tempered 
steel to give strength and 
rigidity enough to support 
heavier pipes, cables, 
conduits, etc. Available 
in sizes to fit pipes and 
conduits from %-in. to 
1-in. Can also be had 
in Everdur, copper, brass 
or aluminum. 





Send for literature and prices 

A HANGERS, CLIPS, 
Specify MINERALLAC Straps, susnines 
MINERALLAC ELECTRIC COMPANY 
23 N. Peoria St., Chicago 7, Illinois 


© Electric Motor Repair, $5 


Z 
2 
B 
) 


PS EN TROL POTS PORTE Ie OPE te 
City, Zome, State... ..cccccccccsccccerevecvescece 





MINERALLAC 


Chicago 40, Ill. 





| 
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| 

| 1 Electricians’ Pocket Companion, $2.50 
| 

| 

| 
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ND ABLY 
yours FOR 


. . . TOP QUALITY 

FROM BAKELITE BODY TO 

BINDING SCREWS, here are two leaders in 
the growing family of SLATER LIFETIME WIRING DEVICES. 
Illustrated are: At left the #400 series toggle switch. T rated, extra heavy duty 10AT-125V; 
5A-250V. Preloaded, chatterless extra heavy duty, damped vibration contacts, a new principle 
in contact design. Large, heavy binding head screws. Ample wiring room. Totally enclosed 
bakelite body. Tested on 100 amp. tungsten inrush. At right the #300 T slot extra heavy duty 
duplex receptacle, 15A-125V; 10A-250V. Strongest bakelite body construction, uniform pre-set 
contact pull. Lifetime service under hardest usage. Ample wiring space. Large head, staked 


screws. Both meet all Federal and REA specifications. 
ELECTRIC 


Write for literature on our ingenious 

new pull chain receptacle, oversize 

dust proof, unbreakable. And write 

for our complete catalogue. Address & MFG. Co. 
Dept. ECM. 











Woodside, N. Y., N. Y. 
HERE 
ARE THE 








.. you've been 
looking for! 


Straight grain hard 

maple from America’s 
best producing area. 
Accurate to size and shape. . . paraffined 
for easy assembly and moisture resistance. 
48 standard sizes in stock for immediate 
delivery. Descriptive bulletin of styles and 
sizes, and sample card, sent free on request. 


_ imanco 


' HARD MAPLE WREGES 


: - ae oe 
INSULATION 


MANUFACTURERS CORPORATION 


565 West Washinaton Boulevard 




























Nsiati™ 


Offices and Distributors 


in principal cities 







Chicago 6. Illinois 





NEW CODE 
PROCEDURE 


[FROM PAGE 85] 


1. Upon the initiative of the Corre. 
lating Committee after a four or five. 
year interval since a previous Gen. 
eral Revision. 

2. After a shorter interval upon the 
request of the publishers of the Code, 


Code-Making Panels 


A Code-Making Panel has referred 
to it; considers, and reports as to its 
recommendations proposed amend- 
ments or revisions of the National 
Electrical Code. Each Panel has spon- 
sorship of one or more related Articles 
of the Code. 

It will be the responsibility of the 
Correlating Committee to provide for 
proper representation on the various 
Panels of those concerned with their 
respective Article assignments. 

The number of Code-Making Panels 
and the Code Articles assigned to each 
shall be determined by the Correlating 
Committee which shall also appoint 
the Chairman of each Panel and the 
individuals formally designated to 
serve with him. It shall also designate 
alternates for such individuals when 
conditions seem to warrant. Groups 
concerned with the Articles handled 
by a Panel may designate a represen- 
tative to serve. 

Additional personnel (and_alter- 
nates) may be added by the Correlat- 
ing Committee following its considera- 
tion of nominations from groups that 
are concerned. The Correlating Com- 
mittee does not expect that every group 
will require representation on every 
Code-Making Panel. 

The program of each Code-Making 
Panel shall be directed by its Chairman 
as seems most appropriate for efficient 
disposal of the suggested revisions of 
the one or more Articles that are as- 
signed to it. 

Each Panel may develop its own 
working methods, subject to the re- 
quirement that its recommended re- 
visions of the National Electrical Code 
must represent, in a major degree, the 
concensus of those substantially con- 
cerned with the Code Article by which 
the recommendations are recorded. 

Technical subcommittees to consider 
any designated topic shall be ap- 
pointed by the Chairman of the Na 


-tional Electrical Code Committee, if 


directed by the Correlating Committee 
or upon his own initiative. Those it- 
vited to serve on a technical subcon- 
mittee shall be chosen on the basis of 
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WHERE 
To BUY 


Equipment, Materials, 
Supplies and Services for 
Electrical Construction — 
Maintenance — Repairs 











INCREASING YOUR HOLD 
ON YOUR JOB 


rs 





and giving yourself 











SCRU-(1S 


~SOLDERLESS- 
WIRE CONNECTORS 


FAST! EFFICIENT! ECONOMICAL! 


SOLAR ELECTRIC CORPORATION 


WARREN, PA. 
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How to drill concrete 


for expansion bolts, conduits, etc. 





You can drill holes through concrete 
walls, floors, ceilings, 12 to 15 times 
faster than by hand. Use the Wodack 


Do-all 
Electric Hammer. Typical example: drills a %” 
hole (” deep through average concrete In less than 


15 seconds! Saves time and money. You also use 
Wodack Do-all for chipping concrete, drilling wood, 
metal, etc. Investigate. 


WRITE TODAY FOR BULLETIN 471-EC 


Wodack Electric Tool Corporation 
4627 W. Huron St. Chicago 44, Ill. 
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A 
GooD 
Habit 


The Where-to-Buy Section of 
Electrical Construction and 
Maintenance supplements other 
advertising in this issue with 
these additional announcements 
of products and materials of 
special interest and application 
in the field of electrical con- 
struction, maintenance and re- 
pair work. Make a habit of 
checking this page each issue— 
a good habit! 


a chance for advancement 


Few men deliberately plan to work per- 
sistently on self-improvement. If progress 
comes naturally, they are happy; if it does not, 
they either worry or they entirely ignore the 
situation. 

Yet it is possible to pay attention to self- 
improvement with considerable hope of suc- 
cess. A noticeable degree of advancement is 
practically assured to anyone who will make 
an intelligent and persistent effort. 
Thousands of men have proved this for them- 

selves, with the use of 


The CROFT Library 
of Practical Electricity 


7 Volumes, 2906 pages 
1948 how-to-do-it illustrations 





@ The Croft Library is a complete electrical 
educator. Founded on practice—on 20 years 
of’ shirt-sleeve experience—on work as it is 
actually done. Jammed from cover to cover 
with the kind of hardheaded facts you want. 
Written so that the beginner can easily under- 
stand it, yet so sound, so thorough, that it 
is the daily guide of 59,000 highly paid elec- 
trical workers and engineers. 


@ Croft tells you the things you need to know 
about motors, generators, armatures, commu- 
tators, transformers, circuits, switchboards, 
distribution systems—electrical machinery of 
every type—illumination in its every phase— 
the most improved methods of lighting— 
lamps and lamp effects, etc-—how to do a 
complete job, from planning it, to completion. 


NO MONEY DOWN 
EASY PAYMENTS 
10 DAYS’ FREE EXAMINATION 


Fill in and mail the coupon below and we will 
send you the entire set m4 seven volumes for ten 
days examination on approval. We will take all 
the risk—you assume no _ obligation. If you 
decide to keep the books, send $3.50 in ten 
days and the balance at the rate of $4.00 a month. 


Send this McGRAW-HILL caupon 


McGRAW-HILL BOOK CO. 

330 W. 42nd St., New York 18, N. Y. 

You may send me the seven volumes of the Croft Library 
of Practical Electricity for 10 days’ examination. I ee 
to return the books, postpaid, in ten days or remit f 50 
then and $4.00 a month until the special price of $19.50 
has been paid.® 








Name 


Home Address 


eee eee eee eee eee eee eee eee eee eee eee 


CHF GG BAR. oo ccccvccccecescocscccicce secccsceseoss 


Position 


Company 
“SAVE: We pay mailing costs if you send first payment 
with this coupon. Same return privilege. 











Master of them ALL— 
DE-REELER 





Amazingly low priced unit. Eliminates loss of 
time—accidents and the need for excess man- 
power. Saves space, money and time. DeReeler 
handles every type of reeled type products. 
There is a need for the DeReeler in industry. 
Following are some of the buyers—Coil Wind- 
ing-Transformer and Switch Board Manufac- 
turers—Repair Shops and Construction Con- 
tractors handling reeled type wire, rope and 
belting. 

Handles Fully Loaded Various Size Reels 

Model No. A Model No. B 
FROM F 


12” Dia. x 6” Width 17” Dia. x 842” Width 
To 28” Dia. x 11” Width To 32” Dia. x 19” Width 
Model No. C Model No. D* 


FROM FROM 
34” Dia. x 22” Width 50” Dia. x 38” Width 
To 48” Dia. x 32” Width To 96” Dia. x 71” Width 


*This model for telephone—utility—or reels 
of 6,000 lbs. or over. 


Some exclusive territories available— 
write today for yours. 


ASSOCIATED AIRCRAFT 
AND AUTOMOTIVE ENTERPRISES 


6215 South Damen Avenue Chicago 36, IIinois 














Meet the New 


“MINOR 
MEGOHMER 


PINT SIZE INSULATION TESTER 





500 VOLTS DC GENERATOR 


Range 0-50 megohms. Weight 3 Ibs. 
True Ohmmeter, independent of genera- 
tor speed. Furnished with genuine leather 
carrying case, 6’ test leads, 50 mego- 
graphs. 


Write for New Bulletin No. 450 






HERMAN H. STICHT -CO., INC. 


27 PARK PLACE NEW YORK 7, N.Y 
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A NEW AND BETTER WAY TO 
FASTEN ELECTRICAL EQUIPMENT TO 
WALLS ... THE “ANY-WALL” ANCHOR 


Solves your hollow wall anchoring 





a 





problems 


For hollow or solid walls, the “Any-Wall” Anchor goes 
in quickly, holds firm and solid on plaster, wood, metal, 
wallboard, tile, etc. Solves the need for a simple yet 
dependable fastener for all applications! Tubular steel 
anchor, length 22", diameter 5/16”. Draws up to dimen- 

/ sion of any wall thickness. Speed tool unfolds anchor 
easily and quickly. 


1.) Insert ““Any-Wall” Anchor in wall. 








2.) A few turns of speed tool draws up 
anchor quickly. 


3.) Anchor ready for use. 














UNLIMITED USES! Saves you time and labor—when a 
wall fastening job is needed. Excellent for panel boards, 
bus ducts, conduit, junction boxes, service switches, strap 











iron, etc. 





SEND FOR THIS SPECIAL INTRODUCTORY KIT OFFER .. . 


50 “Any-Wall” Anchors PLUS one $2.50 Speed Tool........ Regular $5.75 Value 


YOUR SPECIAL PRICE .... $4.95! Postage prepaid. 


Prove to yourself that “Any-Wall” Anchors will do a FASTER, NEATER job. SEND FOR YOUR 


ry + 


INTRODUCTORY KIT TODAY. Samples on reauest. 
1604 LOCUST 





ANCHOR MANUFACTURING CO. gy “\ouis 3, mo. 







Go 
Tal Bender, '- EEEIHELM Milwoukee 2, wis. 
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Here's 











al Bender 


Installation work goes faster, easier, and at a 
lower cost when you have a Tal's Prestal Bender 
on the job. This efficient, light, portable machine 
handles all pipe and conduit up to 3". Makes 
perfect bends, up to 90°, cold, in one single 
operation. No need to waste labor by replacing 
the pipe three to six times to 
make a bend. Does a good work- 
manlike job — smooth, uniform 
bends without kinks or wrinkles. 
Simple and easy to oper- 
ate. Thousands are in suc- 
cessful use everywhere. 
Write for data bulletin. 

















| familiarity with the problem or topic 
/and need not be members of the Na- 
tional Electrical Code Committee. Its 
report, if containing proposals for 
changes or additions to the National 
Electrical Code, shall be referred to that 
Code-Making Panel to which the af- 
fected Article of the Code has been 
| assigned and, if approved, shall be sub- 
| mitted to the Correlating Committee 
| for further processing. 

It is expected that the various Panels 

_will each solicit from individuals or 
| groups concerned with the scope of 
'an Article the technical assistance and 
co-operation that will contribute to hay- 
|ing its recommendations represent a 
| concensus. Those co-operating in this 
manner shall have mention in the re- 
port of the Panel. 

When reporting recommended re- 

visions, the outcome of voting by the 
designated members of a Panel shall 
be recorded with the Correlating Com- 
mittee by the Chairman of the Panel. 
This report shall advise respectively 
_as to the number (of designated mem- 
| bers) voting in favor or against and 
|also those formally refraining from 
| voting; if requested by a member, his 
reasons for an affirmative or negative 
vote or for refraining from voting shall 
be included in the report. The required 
voting record shall not include the in- 
dividuals serving without having been 
formally appointed *~ membership in 
the Panel. 

Each Panel shall report also its 
having given consideration to any pro- 
posals for Code changes that have been 
referred to it and which are not 
recommended. 





Method for Handling Proposed Revisions 


The stages through which proposed 
changes in the Code are to be con- 
sidered will be as follows: 

1. Proposal is prepared by some per- 
son and is assigned to a Panel. 

2. Panel considers and forwards 0 
the Correlating Committee. 

2a. Panel may refer it to a subcoml- 
mittee for recommendation. 

3. Correlating Committee submits 
revisions to Electrical Section. 

4. Electrical Section approves of fr 
turns it to Correlating Committee. 

5. Correlating Committee may make 
final check for correlation. 

6. Revisions reported to NFPA 
nual meeting. 

7. NFPA acts in annual meeting, 
and may refer to Board of Directors. 

8. NFPA submits it to America! 
Standards Association. 
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SEARCHLIGHT 
SECTION 


( Classified Advertisng) 


EMPLOYMENT : EQUIPMENT 
BUSINESS : USED OR RESALE 


“OPPORTUNITIES” 


RATES—— 





Pat. Pend. 





Dealers Wanted 






to 5/8” available. 








Fits all Rawldrills 


er, Millwright, Sign and Awning 


Masonry-Drills in ten sizes, 5/32 ’ 


Needed by every Electrician, Plumb- 


man, 


Handyman, Sprinkler and Sheetmetal 





ake 


an- 











UNDISPLAYED 
(Not available for equipment advertising) 
90¢ a Line, minimum 4 lines to figure advance 
payment count 5 average words as a line. 

Positions Wanted (full or part time individual sal- 
aried employment only), %% the above rates pay- 
able in advance. 

Box Numbers—Care of publication New York, Chi- 
cago or San Francisco offices count as one line 
additional. 

Discount of 10% if full payment is made in 
advance for 4 consecutive insertions, 


DISPLAYED 
Individual Spaces with border rules for prominent 
display of advertisements, 
The advertising rate is $9.50 per inch for all 
advertising appearing on other than a contract 
basis. Contract rates quoted on request. 
An advertising inch is measured %” vertically on 
one column, 3 columns—30 inches—to a page. 
New advertisements a 
received by February 21st 
appear in March issue 
subject to space limitations. 























REPLIES (Box No.): Address to office nearest you 
NEW YORK: 830 W. 42nd St. (18) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANOISCO: 68 Post St. (4) 


SELLING OPPORTUNITY OFFERED 


FACTORY AGENT covering northeastern U. S. 

seeks good electrical supply or fixture line. 
Might also handle appliances. 25 years in field. 
Has car. Can offer references. RA 7859, Elec- 
trical Construction & Maint. 











Man, Hobbyist, etc. 





HAMER-DRIL 


Box 158, Planetarium Station, New York 24, N. Y. 


HAMER-DRIL MAKES YouR ELECTRIC DRILL 


A POWER-HAMMER 


Drills... 


TILE 
BRICK 
CEMENT 
STONE 
Size: 6-1/2" x 1-1/2" In Walls 
Powered by electric In Floors 
irill, drillpress or Overhead 
exible shaft with 
1/4” chuck. To Caulk 
$9950 PP PEEN. 
22 in USA. CHISEL 
Plus NYC Sales Tax VIBRATE 
No C.O.D.’s SCREEN 

















COMPLETE STOCKS 
Ekectrie 
Motor 
Parts 
Send for 


. 
Your Catalog Q ¥ 


On Your Letterhead 
Today to... 


The HARRY ALTER Co. 


1728 S. Michigan Ave. 


134 LaFayette St. 


Chicago, Ill. New York, N.Y. 
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BUSINESS OPPORTUNITY 


Consulting Engineer desires partner. 

Must be Registered Engineer, experienced in 
power and lighting layouts of all kinds. Must 
be willing to invest some capital in return for 
& guaranteed clientele over an agreed break-in 
period. Established 29 years. Location Connec- 
ticut. Object-retirement. BO 17776, Electrical 
Construction & Maint. 












TRANSFORMERS 
CIRCUIT 
BREAKERS 


NEW-REBUILT-RENTALS 


| H.P. to 2500 H.P. motors in stock 
D.C. A.C., 25-50-60 Cycle 


ELECTRIC EQUIPMENT CO. 
ROCHESTER 1, N. Y. 


CASH 
FOR YOUR 
SURPLUS Mm 
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PROFESSIONAL 
SER VICES 























LANCASTER, 
ALLWINE & ROMMEL 


422 Bowen Building, Washington 5, D. C. 
“on Registered Patent Attorneys 
abe? before United States Patent Office. Patent- 
ty, Validity and Infringement investigations 
and opinions. Booklet and Form “Evidence of 





Onception’’ forwarded upon request. 


a 













MANY TYPES AND SIZES 
WRITE for 54-page 
illustrated catalog. 


COPPER TUBE 
& PRODUCTS, Ine. 


CINCINNATI, OHIO 
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New Business 


for Contractors 


The big development in outside 
business lighting is to the “new 
method of lighting’ made possible 
by Post-Lites, the new all-weather 
fluorescents. These dramatic, stream- 
lined lights radiate light in all direc- 
tions. They completely dominate any 
surroundings. Visable a mile away. 
Attract business like nothing else can. 
One installation sells others. This is 
your big opportunity! 


Post-Lites are well engineered by 
a 38 year old company. Good in zero 
weather. Wide variety of types in- 
stall on posts, walls, corners. 


MAIL COUPON for NEW CATALOG 


WwW. H. LONG CO., 61 W. Hubbard St., Chicago 10, lit. 


Please mail New Catalog and Prices. 


Reem meee eee erro eee seesersreeesssersesseses 


WESTINGHOUSE! 
WAGNER! DELCO! 
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A MESSAGE TO AMERICAN 


**Give us the tools...” 


If it can get the money American industry in 1949 
will go full steam ahead with a vitally-needed program 
of improving its facilities. This program since V-J 
Day has kept business expanding and has made be- 
lated headway in modernizing industry. 


Furthermore, if it can get the money American in- 
dustry will carry on for the next five years with its 
unprecedented program of expenditure for new plant 
and equipment. Plans already made call for spending 
about $55 billion. 


These are findings of the McGraw-Hill national sur- 
vey of “Business’ Needs for New Plants and Equipment.” 
Major results of the survey, which have been rechecked 
since election day, are summarized on the following 
page. They report what American industry is now plan- 
ning to spend for new plant and equipment. They do not 
and cannot show what will be done if the plans are ham- 
strung by political action. 

In 1949, the survey shows, American industry plans 
to spend $14.1 billion for new plants and equipment. That 
is only about 5% less than was actually spent in 1948. 

If these plans are carried out, actual capital expendi- 
tures this year may be somewhat larger than they were 
in 1948. That is because expenditures usually prove to 
be larger than planned. 

Fulfillment of American industry’s plans for invest- 
ment in new plant and equipment this year would no 
doubt mean a continuation of general prosperity. The 
record shows that when capital expenditures are high 
general business thrives. a 

Even more remarkable than the 1949 prospect is the 
fact that: 


Industry already plans to spend $41 billion in the 
years 1950-53 to improve its plants and equipment. 


Plans tend to taper off, of course, as they are pushed 
further into the uncertain future, five years from now. 
But the striking fact is that plans for expenditures so far 
ahead are as great as they are. They show American in- 
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dustry’s need for tremendous improvements in its plants 
and equipment. 

Again, let there be no mistake. These survey findings 
are not a five-year forecast. They report what leading 
corporations now are planning to do — if they can get 
the money. 

But — won’t industry be top-heavy with plants and 
equipment if it carries through any such program? 

The answer is clearly — “No”. 

Here are some of the reasons why not that were dis- 
closed by the McGraw-Hill survey: 

First, manufacturing industries are shifting emphasis 
from expansion to improving efficiency. 

They have increased their total capacity 56% since 
1939. Their expenditures in 1948 went almost 50-50 for 
expansion and improvement. But in the next five years 
they plan to spend three-quarters of their funds to replace 
and modernize facilities, only one-quarter for expansion. 

Second, the prospective rate of expenditure for new 
plant and equipment is relatively low. 

Planned expenditures for new plant and equipment in 
1949 represent about 7.5% of the present value of all 
plant and equipment. That rate of capital expenditure is 
no higher than the rate during previous periods of pros- 
perity. And industry must overcome years of starvation 
for new equipment, caused first by the depression of the 
30’s, then by diversion to war production. 

Third, industry is following an extremely cautious 
policy in buying new equipment. 

Three out of four companies report that they will not 
buy equipment unless it will pay for itself within five 
years. And a third of the companies report that they 
expect new equipment to pay for itself within three years. 
The reason most frequently given for such expectations 
was that all the money available can be spent on equip- 
ment which does pay for itself quickly. 


The program of capital expenditure planned by Amer- 
ican industry is one of the greatest bargains ever 
offered to the American people. 

To pay for itself in a few years, as equipment must if 
most companies are to consider buying it, that equipment 


continued on next page 






















































































1. Industry now plans to spend $14.1 billion in 1949 — and 
almost $41 billion in the four years beyond, 1950-53. 


2. Manufacturing industries alone plan to spend $7,2 bil- 
lion in 1949. This is 7.5% of the estimated value — $96 
billion—of all manufacturing facilities. 


w 
. 


Manufacturers estimate conservatively that it would cost 
$136 billion to completely replace their facilities with the 
most modern plants and equipment available. 


4. Postwar expansion is virtually complete in most manu- 
facturing lines. Major exceptions: steel and petroleum 
refining. 


5. Expansion programs of railroads, utilities, and oil com- 
panies still have two to five years to run. 


6. Manufacturing industries have increased their capacity 
56% since 1939, But expansion is slowing down. Increase 
planned in the next five years is only 13%. 





WHAT THE SURVEY SHOWS 


@ HERE ARE THE MAJOR FINDINGS of McGraw-Hill’s survey of “Business’ Needs for New Plants and Equip- 
ment”. Rechecked since Election Day, results show what industry is now planning to spend for new plants 
and equipment. They do not forecast what will actually be spent. The survey shows: 


@ A copy of a complete report on “Business’ Needs for New Plants and Equipment” may be obtained by 
writing me at McGraw-Hill Publishing Co., 330 West 42nd St., New York 18, N. Y. 


7. Efficiency is emphasized more and more in planning 
facilities. Manufacturers plan to devote almost three- 
quarters of their funds to replace and modernize. In 1948, 
58% went to increase efficiency this way. 


8. Equipment should pay for itself in five years or less, sa 
three out of four manufacturing companies. New build- 
ings, say 77% of them, should pay out in 15 years or less. 


9, Profits and reserves are counted on to pay for new build- 
ings and equipment by three out of four manufacturing 
companies. Some 15% ge to borrow, only 9% plan 
to sell stock. However, 20% would like to sell stock, only 
4% want to borrow. 


10. More liberal depreciation allowances for income tax pur- 
poses would prompt almost two-thirds of the companies 
to speed their purchase of new plants and equipment. 








must promise to produce much better products or make 
great savings in labor and material. The savings go first 
to the companies buying the equipment but, as they al- 
ways have, they soon spread to everyone in the form of 
better products at lower costs. 

Where does industry expect to get the money to buy 
this bargain for the American people? 

Most of the companies covered by the McGraw-Hill 
survey (76% of the total) count on their own resources 
— largely profits — to pay for new plant and equipment. 
About 15% of them expect to borrow money, although 
only 4% like the idea of getting saddled with fixed debt. 
Only 9% of the companies expect to sell stock to in- 
vestors, although twice that many report they wish they 
could. 

What are the chances that business can get the money? 

The survey provides no answer to that question. No 
survey can. 

The answer will come from Washington —in what 
Congress does about taxes on profits and taxes on the 
millions of Americans who might invest a part of their 
income in industry’s new plants and equipment. 

The answer will be found also in the energy and skill 
shown by investment bankers, particularly in mobilizing 
the resources of the millions of Americans whose incomes 
have increased enough since 1940 to make them potential 
direct investors in industry. 

Still another important part of the answer will be given 
by labor leaders. About half the companies surveyed by 
McGraw-Hill are holding back on new construction — 
primarily because of high costs. What organized labor 
does about wages and productivity can swell or shrink 
that percentage. 


The McGraw-Hill survey leaves no doubt that Ameri- 


can industry is fulfilling its responsibility. It is plan- 
ning the capital improvements needed to make the 
nation secure, prosperous, and progressive. 


But business today lacks confidence and badly needs 
added incentives. Proper taxation and increased deprecia- 
tion allowances are vital if we are to open the capital 
markets to finance industry. 

What will happen now depends in large part on what 
is done in Washington. In his State of the Union message, 
the President said that “business should plan for steady, 
vigorous expansion.” But in his budget message he pro- 
posed new taxes which would divert a substantial share 
of the money industry is using for expansion and im- 
provement. Moreover, he said nothing about the vital 
issues now freezing the capital markets. 

It is not possible to have it both ways. Fulfillment of 
the President’s tax program means cutting industry’s pro- 
gram for new and better equipment. It means slowing 
down industrial progress. It means delaying the advance 
toward much higher standards of living tomorrow in 
order to have a little more government spending today. 


I urge you to see that your Representative and your 
Senator have all the facts on industry’s needs for new 
plant and equipment. What they do to this program 
will have a decisive bearing on the nation’s security 
and welfare. 





President, McGraw-Hill Publishing Company, Inc. 


This is the fourth editorial of a special series on industry's needs for 


new plants and equipment —and what these needs mean to all Americans. 
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